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A

TREATISE

YELLOW FEVER.

CHAPTER I.

ETIOLOGY.

Havixg, in the foregoing volume, presented a history of the yellow fever
a8 it has manifested itself at various times in the city of Philadelphis, its
symptomatology, diagnosis, and prognosis, and compared it in those several
respects with the fever of other cities of the United States and of foreign
climes, I proceed, by a natural transition, to inquire into the causes of the
disease. An examination of what has been written on the subject by our
own and foreign inquirers, will show that these causes are usually divided
into predisposing, exciting, and remote. But the reader will perceive, a3 we
proceed, that however proper in regard to other cases such a division may
be, it is scarcely admissible in the present instance, and would lead to endless
repetitions and create confusion, inasmuch as some of the morbific influences—
external and internal—which exercise an agency in predisposing to an attack,
are often instrumental in exciting the development of the disease. To ob-
viate this difficulty, I shall investigate those influences under the following
heads: 1, causes depending on the individual; 2, hygienic causes; 8, conta-
gion; 4, infection. The first of these sets of causes embraces those individual
organic peculiarities, nataral or acquired, depending upon the temperament,
age, sex, or race of those exposed to the action of the efficient cause of the
disease, and which tend to modify, promote, retard or prevent the development,
progress, or issue of the latter; as well as upon the modifications induced in
the system by an attack, or by habitual exposure to the other causes of the
fever. The second series of causes embraces the various morbific influences
which, in hygiene, are denominated non-naturals—namely, circumfusa, per-
cepta, ingesta, gesta, applicats, and excreta. The third and fourth sets of
causes which in former days were almost invariably, and continue even now

VOL. I.—3



-~ 18 YELLOW FEVER.

+ to be occasionally confounded with each other, have reference to the remote
or efficient ecircumstances which are supposed to give rise to the disease, and
without the agency of which the preceding causes would remain perfectly
innocuous, so far, at least, as the production of that particular disease is
coneerned.

In accordance with this plan, I commence with the first of these series of
causes, which will be examined in several separate sections. The first of
these sections embraces the consideration of the classes of individuals prone
to the disease. This natarally leads to an inquiry into the subject of accli-
matization. The next embraces the question of reinfection, or repetition of
the fever in the same individual—in other words, of the protection afforded

" by the modifications occasioned in the system of individuals who have passed
through the disease. Under the third head I shall treat of the influence of
temperament ; while in the fourth, fifth, and sixth sections I shall examine
those of age, sex, and race.

It is a fact well known in medicine, that some diseases exhibit a marked
preference for certain temperaments, while they spare, to a greater or less
extent, others differently endowed in that respect. Each period of life has
its maladies. The two sexes, and the various races, are not equally liable to

_ the same complaints, and, when seized, do not run the same risk as to a fatal
issue ; and the professional reader need not be told, that while some diseases
affect the system bat once—while some extend their ravages to all classes
indiscriminately—others are subject to frequent repetitions, or, though widely
diffused, affect certain individuals less violently than others, or even allow
them to brave the danger of exposure with perfect impunity. On each of
these points the yellow fever of this and other places offers so wide a field of
investigation, and several of them have given rise to such a8 number of con-
tradictory statements, that the objects of the present work—historical and
comparative as they are—would be but imperfectly attained were we not to
dwell upon these points somewhat in detail.

Acclimatization.—The power of habit in imparting such modifications to
the organism as will enable it to support without injury the influence of ex-
ternal agencies which, on those unused to their effects, produce detrimental
and even destructive results, bas been recognized from the earliest dawn of
medical science. It did not escape the keen eye of Hippocrates, who, in varions
parts of his writings, and more pointedly in the well known aphorisms,* and in
his justly celebrated work on Air, Places, and Water, has left us the records
of his experience. From his day to this, the subject has formed the theme of
many & disquisition, and is insisted npon by Gaubius (§ 644) as one of the
most valuable attributes of our organization, while later writers—though none

! Sect. 2, Aph. 49, p. 50.

““Those who are accustomed to endure habitual labours, although they be weak or old,
bear them better than strong and young persons who have not been so accustomed.”

¢ Those things which one has been accustomed to for a long time, although worse than

things which one is not accustomed to, usually give less distarbance; but a change must
sometimes be made to things one is not accustomed to.”



ACCLIMATIZATION. 1.

more successfully than Cabanis'—have pointed out the extended sphere of
development, of which it is susceptible. It is in accordance with a happy
provision of nature, in virtue of which the system adapts itself to, and is
placed in equilibrium or harmony with, the physical and moral conditions of
the country in which it is placed, and extends as well to the action of -the
patural elements, in the midst of which we move, and which constitute the
climate of the place—temperature, moisture, winds, degree of elevation, and
the qualities of the soil—as to that of abnormal agencies, which, whether
wrising from living or inanimate objects, tend to vitiate the atmosphere, and
thereby produce disease.

The medical philosopher needs not to be reminded of the influence of cli-
mate (understanding this in the extended sense applied to the term by Hippo-
crates, and many of his more worthy successors) in moulding all living beings
to the exigencies of the localities they are destined to occupy, or to which
they may be transferred. He knows that in each country the temperature
of the atmosphere, the quality of the water, the nature of the soil, impart to
vegetable products a physiognomy and certain characteristics unobserved in
other localities differently circumstanced in those respects. He knows that
this physiognomy and these characteristics are modified through the influ-
eace of change of location, and that, however trying the effects of the transfer
may at first be, the objects thus transferred gradually become inured to the
peculiar action of the new agencies to which they are exposed, and, after
assuming their new garb, thrive with as much readiness as they did in their
former location. He is fully aware also that the lower orders of animals far-
nish ample illustrations of this modifying power of climate.* That the human
system is placed under the control of the same modifying power—that the
temperament, constitution, colour, shape, and mental manifestations of man
are thereby changed, it would be & waste of time to illustrate; and though I
am not prepared to refer to this cause alone, a8 has been done, the remarkable
differences noticed in these respects in the numerous varieties of our race—
though I am aware that a no small portion of the differences observed are
ascribable to the power of transmission, hereditarily, of acquired peculiari-
ties, and that something is due to the state, conditions, circumstances, habits
and manners of society, and even to political institutions; yet it is certain
that much is due to the agency of the cause in question.®* In effecting this
purpose and in obtaining organic changes requisite to place the individuoal in
barmouny with the physical condition of the country, climate operates in a slow
sad gradual manner, and through the instrumentality of the aptitude which
pature has implanted in our organs and tissues to be so modified by the
numerous agencies that surround us as to become thereby inured to their

! Rapports du Physique et du Moral de I'Homme, ii. 7, &e.
® Pritchard, Nat. Hist. of Man, p. 27; Encycl. du 19me 8idele, i. 212; Buffon, Hist. Nat.,
v. 289 ; Encycl. Brit., xiv. 289, and other volumes; Foissac, De I'Influence du Climat.,
PP- 12, 13; Roullin, Mém. de I'Académie de Méd.
3 Foissac, de I'Influence du Climat; Pritchard, Nat. Hist. of Man; Geoffroy St. Hi-
laire, Encyel. Nouvelle, art. Domestication, 1838.
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action, and to experience changes which involve not only the external con-
figuration, shape, and complexion of the body, but also internal organs, on
the peculiarities of which depend, among other things, diversity of consti-
tution, temperament, &c. &c. .

Bichat! has erred in restricting the influence of habit to the functions of ani-
mal life. However true it may be, that this influence exhibits itself princi-
pally in relation to those functions, and however fortunate it is that such has
been the will of the Creator—for, had it been otherwise, life would be per-
petually in jeopardy—yet, experience shows that the fanctions of organic life
are not placed beyond its reach. Its empire may vary in point of details, but
it is universal. Our physical wants are greatly modified by the means in
question. Our feelings, our affections, our aversions, our tastes, our mental
wants, are, in many instances, under the moulding power of habit, and though
our sensations, either of pleasure or pain, are apt to be blunted by a repeti-
tion of the causes by which they are elicited, the want of anything to which
we have long been habituated, becomes often a source of pain, and continues
so till, with the progress of time, other wants are created and take the place
of the former. Through the operation of habit we become 8o inured to certain
stimuli, that they finally cease to produce their wonted effects. We know also
that, in virtue of this power of habit, the various articles of the materia medica,
even the deadly poisons themselves, lose their effects by long continued use.
- Habit enables us to support diseases, which, at first, were painful and de-
pressing. To habit, we may refer the tendency to repetition exhibited by
some complaints. A great master has said : ‘‘ Memerabilis quoque est facul-
tas adsuescendi, qua utramque hominis principium gaudet. Hac si careret
natura homana, pauncissimis profecto sanis esse contingeret. Duramur nimi-
rum consuetudine ad innoxie ferendum innumera, que minus adsuetis obsunt.
.+ . . Ita val morbi etiam adsuetndine magis et tolerabiles-et tractabiles
redduntur, et ipsa venena mitescunt.” ‘

In a word, habit seems to possess the power of modifying the system to so
great an extent and so permanent a degree, as to justify those who hold it in
the light of a second nature. In virtue of the influence it exercises, and the
peculiar organic changesresulting from long exposure to the sensible and insen-
sible qualities of the atmosphere, or to the extranecus materials by which that
stmosphere may be contaminated, man enjoys the faculty to which I have
alluded, of living under climatic infloaences of the most diversified characters.
He resista the inclemencies of the elements, the insalubrity of the seasons, the
extremes of temperature as well as the action of malarial and other exhalations.
With time, the native of the North acquires the privilege of supporting with
impunity the scorching rays of a tropical sun; though the result is not ob-
tained without inconvenience, suffering, and even danger, and without, in the
greater number of instances, subjecting the individual to the ordeal of dis-
ease. Not s0 easy is it to become habituated to the baneful action of those
modifiers—such as malarial exhalations—which exercise their agency on the

! Dela Vie ot de la Mort, p. 66. % Gaubias, Instit. Patholog., § 644,
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principle of vitality. But even here immunity is obtained—either gradually
and insensibly, without shock to the system, or more suddenly through the
elect of an.attack of fever. But whatever be the means by which the
process is effected, that such a protection is thus obtained, to a greater
or less extent, in regard to all malarial and some other forms of fever,
no one who has examined the subject with attention will feel disposed to
deny. By long babituation to infectious localities, and to the high tempera-
tare of hot regions, the system becomes acclimatized, and thereby acquires
the power of tolerating perfectly and permanently the poison, or of eliminat-
ing it a8 soon as received, without succeeding reaction. The observation is
of old standing. Pliny, nearly twenty centuries ago, called attention to the
fact, ““that they who are seasoned can live amid pestilential diseases,” and
the statement has been confirmed by all subsequent observatians. The im-
munity is more or less perfect according to the individual peculiarities of
those exposed to the cause and to the salubrity of the country whence they
come; and is enjoyed at all futare time, except when from the concurrence
of particular circumstances, the poison acquires unusual deleterious proper-
ties. To this it is we are in part to ascribe the well-known fact that the Afri-
can lives with impunity amid the effluvia of his native soil, which is deadly
to the unacclimated; and that strangers, by long and constant exposure,
learn, though not without risk and suffering, to support the climate, if not
a5 well as the natives, at least better than new comers. The inhabitants of
the fenny districts of France are, as we learn from Monfalcon, in & measure,
inured to the unhealthiness of their atmosphere—breathing it with compara-
tive impunity, while new comers seldom escape its deleterious agency.! We
are told that the maremmes of Italy furnish examples of the sort—the labour-
ers who come down in harvest time being great sufferers from fever, while the
permanent resident resists the action of the morbific cause.®

Lancisi says that they who are born and reared in the neighbourhood of
marshes enjoy good health in an unhealthy atmosphere, and that children
can, by degrees, be accustomed to take considerable doses of the poison,
beginning with small ones at first. ‘‘ By this power of habit does it happen
that man can live upon the small islands in those ponds and lakes; snd that
even the floating islands which the winds drive about from place to place,
have their human inhabitants. For Secundus, in his description of the Lake
of Vadimon, declares he has seen them. P. Cabeus has observed them in
the marshes of Ferrara, and I myself have seen them in the Alban Lake.”®

‘ In England,” says Dr. Pinkard (ii. 480), * the harvest-men and strangers
who go into the fens of Kent and Lincolnshire in the autumn, are more
readily attacked with the endemical fever of those provinces than the inhabit-
ants who constantly reside in the atmosphere which causes it.” The protec-

! Hist. des Marais, pp. 196, 198, 204, 841; Alibert, p. 251.

8 Chapman on Epid., Phil. Med. and Phys. Journ., viii. 882; Griffith on Malaria, ib.,
ix. 284: Lound. Quarterly Review, xxx. 189,

3 De Nox. Pal. Efl,, lib. i. cap. v. 21.
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tion afforded by acclimatization against endemic remittent is found to be
enjoyed in this country, often giving entire immunity, and generally lessening
the violence of the disease. Our own country furnishes us with an example
of the power of habit in warding off the baneful effects of malarial agenta.
Dr. Coventry mentions it in reference to our lake fever.! It is also recog-
nized as regards the fever of our southern States—-Georgia and South
-Carolina.* Witness the negroes inured to the pestiferous atmosphere of
our sowthern rice plantations. They are in a very great degree exempt from
severe autumnal diseases, while house servants, who are not accustomed to
that atmosphere, are very prone to them.

The term acclimatization, as we are told by Dr. Fenner, is just as familiar
to the inhabitants of all the southern portion of the Mississippi Valley as it
is to the citizens of New Orleans, ‘‘ and is used to express the same ides, viz:
that persons coming from a northern climate and settling there, are very
liable to have attacks of fever during the first two or three years, but after-
wards become quite exempt.® The same power of resistance to the action of
diseasé by the acclimatized has long been recognized in other countries.

Dr. A. Brown, whose observations have reference evidently as much to the
common remittent as to the yellow fever of tropical climates, after stating
that a soldier, or stranger, cannot be considered inured to such climates by-
a residence of less duration than from three to five years, remarks that if the
latter period be adopted, as affording a greater probability that a regiment
has passed through at least one epidemic season, on turning to table 76,
Pp. 92, of the Statistical Report, we find that the average mortality, during
the five years of service, was in the ratio of 147.7 per 1,000, whereas, in the
second five years, it was 104.7 per 1,000 of the strength. If we now examine
table 77, p. 98, from which the great epidemic years are excluded, we find
that the mortality in the first five years of service was 102 per 1,000, and in
the second five years 82 per 1,000 of the strength. From this we perceive
that the immunity, or advantage enjoyed by the acclimatized, is not confined
to epidemic years, though in such it appears to be about twice as great as in
ordinary years; the diminution of the mortality amounting in the former to
four, and in the latter to two per cent. of the force respectively.*

Persons inured to the rigorous climate of the high and well-known mines
of Cerro Pasco, in Peru, are almost sure, when they go down to the vale of
Huanuco, to the air of which they are unaccustomed, to have a bilious diar-
rheea if they eat fruit and sleep in the shade.* From this the inbabitants
are free.

In regard to the fevers of Ceylon, we learn that the natives enjoy no
exemption from its ravages—indeed, they are often prostrated while the well
fed and sheltered European escapes, though resident of the same estate; but,

! Address, p. 42.

? Pendleton, Charleston J., vii. 451; Lewis, N. 0. J., i. 828.

3 Southern Med. Rep., i. 82.

¢ Second Report on Quarantine, pp. 294, 295.

§ Arch. Smith, Dis. of Peru, Edinb. Med. and Surg. J., Iviil. 60.
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in the former, agues are much-more frequent than attacks of remittent, and
this latter, thongh if left to itself very fatal, rarely presents the same high
degree of symptoms, but rather saps slowly the powers of life.t

The following remarks by Sir Gilbert Blane on this subject, though apply-
izg only to the Walcheren fever, may be appropriately introduced here :
“ One of the most important circumstances in the operations of marsh mias-
mats on the human body, is the power of habit in mitigating its influence.
The natives are a robust people ; they are of & very wan and sickly bue, with
faccid fleshy and have all soffered more or less from the bad air which they
breathe. The children of both sexes are very subject to glandular and ab-
dominal complaints; and the adults, particularly those of the -lower orders,
bave all of them, some time or other in the course of their lives, laboured
under the endemic intermittent. They are, however, infinitely less subject
to intermittent fevers than strangers.” ¢‘ These strangers are also variously
affected, according to the district from which they come. It was found, that
of the British troops, the natives of mountainous countries and dry soils,
sach as the Highlands of Scotland, were more frequently affected than the
patives of flat and moist districts, such as Lincolnshire.” Sir Gilbert men-
tions the case of a French regiment, * which snffered in the second year of
its being there only one-half of the sickness and mortality which it suffered
the first year, and hardly suffered at all the third.”™ Monfalcon informs us
that the same fate attends the inhabitants of the high and bealthy localities
in the vicinity of the fenny districts of the Bresse, who visit the plains in
quest of work during harvest ;* and similar statements are made by Foderé
in regard to the peasantry of Romagna, Modena, and Ferrara.*

From all the accounts that bave been transmitted to us relative to the sick-
ness and mortality of French troops in Algeria, as well as to the results—in &
sanitary point of view—of the colonization of that coumtry, we learn that
Earopeans, from the north particularly, experience great difficulty in becoming
scclimatized there, and that their chances of success in that respect are, to
say the least, extremely precarious.® Diseases—miasmal fevers particularly—
carry off a large number of the troops; a larger number are soon invalided,
and the rest must, sooner or later, be sent back to France to renovate their
constitations. While such is the result among the European troops, the
natives of the country, and the Arabs enrolled in the army, and doing duties
similar to those assigned to the former, remain free from fever, or take it in
its mildest forms. Similar results are obtained along the shores of the Red
Sea ; for while the natives are exempt from the fevers of the country, and
individaals of the Indo-Ethiopian race easily become inured to the climate,
the Europeans are with extreme difficulty acclimatized.®

1 Cameron, End. Fev. of Ceylon, Edinb. Med. and 8urg. J., Ixxi. 71.

$ Rep. on Mission to Walcheren, Dissertations, i. 228-225; Ib., Med.-Chir. Trans., {ii. 8.

3 Traité des Marais, p. 196. ¢ Med. Led., v. 167.

$ Perier, An. d'Hygitne, xxxiil. 807; Work, i. 48; Boudin, Ib., xxxvi. 881; Maillot,
Yidvres Int, p. 265; Haspel, Mal. de I’Algerie, i. 78.

¢ A. Roche, An. d’'Hyg., xxxiii. 86,
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Chomel and other writers state that typhoid fever attacks very readily
those who have been only a short time in Paris, while it in a great measure
spares the natives of that city. It appears from a table published by Dr.
Davidson,! that among 568 eruptive cases of typhus, in whom this point was
ascertained at the Glasgow Fever Hospital from November 1, 1838, to Novem-
ber 1, 1889, 176 were natives of that city, and 892 were strangers; 206 of
these strangers had resided in Glasgow only from one day to two years, and
186 from two to twenty years and upwards. Dr. D. draws the following de-
ductions : 1. That strangers are more liable to become infected avith typhoid
fever than native residents. 2. That the majority of strangers are infected
within a comparatively short period of their residence in Glasgow. 3. That
& minor portion of strangers, like the natives of Glasgow, may escape in-
fection for many years, and yet be afterwards attacked.®

In 1851, typhoid fever prevailed epidemically at Montpellier, especially
among the troops of the garrison. It was principally rife among those who
had not been long in the place. 8o far as civilians were concerned, it more
generally attacked workmen going the rounds of France (faisant leur tour de
France), and recently arrived, as also people from the country who had come
to work at the crops and the vintage; in a word, the disease selected its vic-
tims among individuals unacclimatized to the place.®

‘ The effects of the poison of jail fever upon the constitution are lessened
by habit, like what happens in other poisonous substances, as opium, and
ardent spirits. It is owing to this power of habit, that nurses in the foul
and crowded wards of hospitals often escape the fever ; and it must be im-
puted to the same cause, that those living in the poisonous air have the fever
come on glowly, and with less violence and danger, than such as are exposed
to the poison accidentally.” This has limitations.

Nor is it less true, that the system becomes habituated to even a plague
stmosphere. ‘ Constant observations,” says D’Ohsson, ‘ prove to us that
everywhere—though particularly in the capital—strangers, travellers, and
-all those lately domiciled there, are much more susceptible to it (the plague)
than the natives of the country.” Similar statements are made by Maclean,
&c. (Epid., i. 270). And we are told that during the plague of London,
in 1665, of three thousand who fell sick the first week of November, the
greater number were new comers.®

With these facts before us, we are better prepared to understand that in
places where the yellow fever is endemic—where the climate is continuously
warm, and the causes of the disease are more or less permanent, or frequently
evolved—individuals accustomed by long residence to the influence of that
climate, and the agency of those causes, lose their susceptibility to an

! Thackeray, Prize Essay on the Causes of Fever, p. 68; Montault, Mém. Ac., vii. 869.

2 See also Bartlett on Fevers, p. 102.

3 Anglada, Traité de la Contagion, i. 124.

¢ J. Hunter, Trans. of College of Phys., iii. 856; Good, ii. 72; Banoroft.

8 Pugnet, pp. 181-176 ; Hist. of the Plague, by H. F., p. 268, quoted by Maolean, i.
270; Larrey, Mém. de Méd. Milit., i. 840; Meade, p. 42; Bacon, Hist. Nat., x. No. 914.
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sttack. They become acclimatized or creolized, and are henceforward placed
beyond the reach of danger. While individuals thus circumstanced are en-
sbled to live securely in such localities, strangers from more northern lati-
tades seldom escape an attack of the fever—their susceptibility being in a
ntio to the northness or coldness of their native land, or of their accustomed
place of residence. By a prolonged residence in cold and more salubrious
localities, the individual thus protected loses, to a certain extent, the accli-
matization he had obtained, and on his return to his former place of resi-
dence becomes once more lisble to suffer from the disease.” Such, experience
teaches, is the case within the tropics, where the population consists of two
classes—the first composed of the natives and acclimatized, who, so far as
relates to the fever in question, live with impunity amid the sick and the
dying ; the second of strangers, who are almost inevitably attacked by the
reigning disease, and perish in a large proportion.

It requires but a slight acquaintance with the works of writers on tropical
diseases, or a limited intercourse with intertropical regions, to be convinced
of the existence of these two classes—the privileged and the susceptible.
Every medical writer, from the days of Towne, Warren, and Pouppé Des-
portes—whose works contain the earliest professional records we possess rela-
tive to the fevers of tropical climates—has dwelt upon the protective effects
enjoyed in hot regions by those who are acclimatized to sickly localities.®
The decided advantages resulting therefrom are adverted to by Labat,® Ulloa,?
Grifith Haghes,* Morean de St. Méry,* Herrers,® Oviedo,” and other early,
aod by all modern travellers and historians; and among the public at large,
the reality of the privilege was early, and continues to this day to be, viewed
as placed beyond the possibility of doubt.

Warren (p. 13) long ago found that, at Barbadoes, * strangers and new
comers” were the most liable to this disease, and that the natives of the tor-
rid zone were ‘‘ much less obnoxious to it.”

The whole history of yellow fever, as we are told by one who has tho-
roughly investigated the subject, shows that its most susceptible subjects in
tropical climates are those who have recently arrived within its sphere, par-

¥ Williams, p. 51; N. Dickinson, pp. 11, 66 ; Edin. Journ., xxxvii. 164; Henderson, p.
5; Hume, p. 237; Wright, Med. Facts, &c., viii. 8; Jackson, Fevers of Jamaica, p. 250;
H. McLean, p. 187; Madrid, pt. i. p. 32; BSavarésy, p. 260; Bally, pp. 268, 382; Dan-
cer, Med. Assist., p. 82; Lefoulon, p. 20; Leblond, pp. 18, 227, 245; Manson, p. 6;
Bochoux, p. 81; Caillot, p. 18; Chevallier, p. 8; Pinkard, ii. 172, 177; Gilbert, pp. 75,
76; John Hunter, p. 19; Arnold, p. 26; Bancroft, Seq., p. 41; MoArthur, Dis. of Bar-
badoes, Med. Obs., vii. 826; Peixotto, N. Y. Journ., i. 417; J. Clark, p. 22; Dariste,
P- 21: Evans, p. 276; Gillkrest, Cyol., ii. 279; Boyle, p. 160 ; Blair, p. 69; Doughty, p.
65; Trans. Am. Med. Assoc., v. 589; Vincent, p. 18; Barry, in Boyle, p. 270; O'Hal-
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* Nouveau Voyage en Amérique, ii. 264.

3 Voy. Hist. de I’Amérique Méridionale, i. 42. ¢ Hist. of Barbadoes, p. 87.

® Loix et Constitutions de Saint Domingue, i. 875.

¢ Historia General de los echos de los Castellanos in las Islas, &c., de Mar. Oceano, lib.
fii. eap. 15, lib. x. cap. 4. :

7 La Historia General de les Indiss, lib. v. csp. 11,
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ticularly the inhabitants of northern climates, and that the predisposition to
an attack increases with the degree of the northern latitude from which the
stranger has arrived, and the shortness of the interval that. has passed since
he left the European for the equatorial region. In illustration of the com-
parative security of native inhabitants over new-comers, this author, Dr.
Ferguson, adverta to the experience of the troops at Cape St. Nicholas Mole,
8t. Domingo, among whom, soon after disembarking, yellow fever broke out
“ at every station and in every place.” During the earlier part of the resi-
" dence of the British troops there, while all were deeply interested to stop
the mortality, a census was taken of the inhabitants of the town, exclusive
of the negro slaves and the white soldiers, when they were found to be very
nearly equal in numbers. But by the time they had buried the original com-
plement of 1,600 men, the inhabitants had not lost more than one in thirty
of all ages.t '

Dr. Burrell states that, * of thirty regiments that arrived in the Windward
and Leeward Islands, between 1816 and 1848, ten were attacked with black
vomit fever a very short time after landing ; two within three months; eleven
within twelve monthe; five within two years; and two within three years of
their arrival. Of thirteen regiments, which landed in Jamaica between the
years 1816 and 1834, four were attacked within six months; seven within
twelve months; and two within eighteen months. From 1838 to 1848, seven
regiments arrived in that island, but the emancipation of the negroes per-
mitting the.troops to be quartered in the mountains, a few cases only of
black vomit fever. appeared within that period, in two of them soon after
landing.”

Of the fever of 1850, at Rio Janeiro, where no epidemic having before
occurred, the inhabitants could riot have acquired the degree of protection
observed in the West Indies, we are told that Brazilians, and acclimatized
foreigners who were nearly on a par with them, suffered but little ; whilst in
new-comers, it proved fatal to about thirty per cent. of those attacked.®

Equally well ascertained is it, that the danger of infection among strangers
increases in proportion to the coldness of their native land, or of their accus-
tomed places of residence ;* that protection in its entire perfection is only
enjoyed by the residents-of towns or cities subject to the disease; and that
the inhabitants of neighbouring, but more elevated and salubrious portions
of the country, or of rural districts generally, though less prone to the disease
than strangers from cold climates, are, nevertheless, liable to suffer when they
venture in an infected place.*

! Ferguson’s Notes and Recollections, p. 150.

2 Second Report on Quarantine, p. 9, Lond. 1852.

3 Pennell, A short Report upon Yellow Fever, as it appeared in Brazil (1850), p. 16;
Lallemant, op. ¢it., p. 10; see also Report of New Orleans Sanitary Commissioners for
1853, pp. 158, 170. )

¢ Savarésy, p. 260; Bally, pp. 268, 884; Dariste, p. 210; Fontana, p. 170; Arnold, p.
26; N. Dickinson, p. 18; Blair, p. §9.

§ Dariste, pp. 87, 88; J. Clarke, p. 22; Humboldt, pp. 772, 778; Kéraudren, p. 24;
Imray, Edin. Journ., liii. 94; Ferguson, Med.-Chir. Trans., viii. 144; Bancroft, p. 268.
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Not less certain is it, that the protective influence of acclimatization
is lost by a prolonged residence in cold climates;* that the children of the
matives of, and acclimatized to, tropical regions, do not enjoy the same ad-
vantages in regard to protection as their parents,® but acquire them rapidly
as they advance in age; that the residents of some portions of tropical re-
gions suffer to a certain extent from the disease, on removing to another and
more insalubrious part of the same regions,® or even to one differing but little
in point of salubrity. We find also that the natives and the acclimatized
residents of cities or towns in southern latitudes, where the yellow fever has
cither never prevailed before, or had not done so for many years back,
are liable to be attacked—to a certain extent at least—(as at Guayaquil in
1840 and 1843, or Caraccas about the same time), when the disease breaks
out in an epidemic form; that individuals acclimatized to a yellow fever
locality sometimes lose, to some extent, the protection they had enjoyed, by
along exemption of that locality from local sources of infection, or by its
being favoured, during several successive summers, with & coeler and purer
atmosphere than before;* and that the same results obtain when individuals
change their residence to places where the effluvia evolved, though not more
detrimental to health, are of & different nature from those to which they were
sccustomed.

We cannot be surprised at this. It has been remarked, as we learn from
Mr. Cornuel, whose experience in the matter is extensive, and whose judg-
ment is mature, that all the mutations in the location of troops in the West
Indies have to be conducted with the greatest care ; for it is a matter of ob-
servation that all such changes favour in a singular manner the development
of disease. Suppose two companies placed in two different localities : their
sanitary condition is excellent: they have neither of them any sick in the
bospital. Exchange their location—in effecting this, take the greatest pre-
cantion ; make the change by sea, shelter the soldiers from the rain, the heat
of day, and the dampness of night: in a word, act in the way best calcu-
lated to shield the men from the ill effects of fatigne and atmospheric vicissi-
todes. However you may act, each company will soon send a number of sick
to the hospital. And yet, the hygienic condition of those localities has not
changed; for the other portions of the troops that have not left their old
quarters continue healthy.?

Captain Philips thought he escaped the fever by remaining in town lnd
visiting the sick, thus accustoming himself to the town air. * This I did by

! Rochoux, pp. 40, 41; Maher, p. 884; Bally, pp. 882, 840; Arnold, p.26; McArthur,
in Johnson, 350; R. Jackson, Fevers of Jamaica, p. 250; H. McLean, p. 187; Pugnet,
Pp- 345, 346; Frost, Med. Repos., xii. 224; Dariste, p. 87; Savarésy, p. 266; Bancroft,
p- 268; Frazer, Med.-Chir. Rev., xiii. 847; Ruf:, Med. Exam,, iii. 109; N. Dickinson,
p- 12; Veicht, pp. 111, 112; Hume, p. 267; Pinkard, ii. 481.
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advice of the ever honoured and worthy Colonel Kendal, to whose kindness
and affection I was beholden for a great many benefits and good offices here
(being myself a stranger to the island), while those that kept in the country
in better air, for fear of it, were commonly infected when they came on any
business to town.”* Leblond states that at Cayenne, in 1802, 300 soldiers
arrived under General Degouges during the hot season of a sickly year; 200
of these died, including the general. While such was the fate of these men,
an Alsacian regiment that had arrived there in 1793 to the number of 700,
and most of whom were addicted to strong drink, remained exempt. They

.had arrived in a healthy year and during the cool season, and had bad time
to become acclimatized (p. 227).

Dr. Dickson (J. H.) in his Essay on the Oauses of the Tropical Endemic
Yellow Fever, relates a case which shows the effect of this process. It
was communicated to him by letter. ‘While we were all ill, and dying in
the Alligator, in English Harbour, shortly after our arrival in the West In-
dies, the Emerald, which had been two or three years in the climate, re-
mained near us healthy, though under precisely the same circumstances of
duty and exposure. The Emerald was succeeded in her situation by the
Carysfort, fresh from Europe, which ship, in a few weeks, buried almost
hands.’” .

A few years ago, among others, two regiments arrived at Barbadoes—the
66th and 72d—the former from Gibraltar, the latter from Malta—and though
stationed in the same garrison, and doing duty together, but occupying dif-
ferent barracks, though separated only by the parade-ground, at the outbreak
of the disease, yet while the 66th in a few weeks after arrival suffered severely,
the 72d escaped for not less than five months.®

In the French colonies, the time of the service of the troops is four years.
Of course, the soldiers are all unacclimatized, and many of them fall victims to
the yellow fever. To guard against the evil, the Governor of Guadaloupe dis-
tributed the above-mentioned force as follows : 1st year the troops soon after
arriving are sent to Camp Jacob, situated in a healthy and high region: 2d
year in the dependencies and on detachment service; 8d and 4th years in
the towns of Point & Pitre and Basse Terre. The reason of this progression
is obvious. The first year of residence in the colonies is that during which
a European is most subject to the yellow fever. He is made to spend that
time in the place where he is the least apt to suffer from the disease. The
second year, his susceptibility has lessened, but it still exists in a high degree.
Yet, as the exigencies of the service must be attended to, he is made to spend
that time afar from the great centres of population, thereby avoiding the
localities most subject to the yellow fever. During the third year, the sol-
diers reside in the towns, but only during the season when the yellow fever
is less apt to occur; finally, during the fourth year, they are again transferred
to the towns, where a portion of them continue to reside during the time of

! Philips, Journal of a Voyage to Africa and Barbadoes in 18984, Churchill, vi. 237.
¢ Edinb. Med. and Surg. Journ., xiii. 89. 3 Davy, Notes on Blair, p. 58.
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the Mivernage—the most sickly and fatal of the year. By this means the
mortality has been greatly lessened.!

It is, however, proper to remark that, general as the rule undoubtedly is,
it is not universal, but.subject to occusional, and, according to some writers,
more or less frequent exceptions,® especially during the prevalence of violent
sod widely diffused epidemics. This appears to have been the case very
recently in the island of Martinique. Dr. J. Chapuis, in a communication to
the Sanitary Commission of New Orleans, states that the epidemic of 1852,
&t St. Pierre, commenced on board the -vessels anchored in the roadstead,
and at first remained almost exclusively confined to their ‘crews. The
inbabitants of the city'and the military of the garrison were then perfectly
free from it. “I ought here,” says Dr. C., ‘“‘at once to tarn to the question
of seclimatization, for the military had nearly all been five years in the colony,
vhile the sailors had only recently arrived in the country; but we shall see,
farther on, how much the epidemic deprived this privilege of acclimatization
of its importance, so that it became no longer a certain preservative, but
oaly & chance of diminishing the gravity of the disease. Nevertheless, I
always reckon a reeent arrival in the country among the predisposing causes
of yellow fever, and I have to bring to notice the fact that, in this epidemic,
contrary to what has happened in all those of which (accounts) have been
recorded, the disease was observed to attack, and often carry off, not only
Europeans who had already sojourned for longer or shorter periods in the
country, but creoles.”™ Phenomena of like nature are observed in our south-
emn cities—New Orleans, Charleston, Savannah, and Mobile—where the fever
is, as it were, endemic, and the heat considerable and of long continuance,
and where the causes of insalubrity assume & character of permanency. There,
as in tropical regions, the natives and long residents who have gone through
the process of acclimatization remain, with few exceptions, free from the dis-
ease, which exercises its efiects among strangers; so exclusively, indeed, ag
to have acquired, in Charleston and some other places, the name of the stran-
ger’s fever. 8o far as regards New Orleans, the power in question has been
denied.* But facts speak for themselves. In 1841, eighteen hundred deaths
took place in New Orleans from the yellow fever. Of these, only three were
natives of the city One was three weeks, and three were two years old. In
1843, the deaths amounted to 692. Two only are certified as having been born
in New Orleans; and these were proclaimed in & public journal to be two
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errors by the compiler of the dead list for that year.t Dr. Dowler found, on
calculation based on the interments during the first two weeks of August,
1858, that, out of & mortality of 2,703, of which 2,869 were from yellow
fever, one creole in 1,184 died of this disease, ‘““out of a creolized city
population four or five times greater than the non-creolized or strangers.’
Again, he selected the first week in September, counting the number of deaths
among persons who had been born in New Orleans. “Upon examining the
alphabetical list as distributed.among the twelve cemeteries, 9 individuals
proved to have been born in New Orleans: 1 aged two, 1 three, 1 seven, 1
eight years; 2 aged six months, 1 eight months, 1 eighteen months; and
1 mentioned as an ‘infant’—giving an average of 34} months. During
these seven days, the total mortality was 741, of which 560 were from yellow
fever, and 33 under the head of unknown, making 593—leaving 148 for all
other diseases” (p. 32). In the St. Louis (French) Cemetery of the city,
the mortuary tableaux for six months, ending November 1, show a total of 6
from fever among individuals born in New Orleans: 1 twenty months; 5,
respectively, three, ten, twenty, and twenty-two; and 1 infant. The whole
number in that cemetery was 206. In the Protestant Cemetery, in which
creolized Americans are buried, the mortality in six months was 430 ; of
these 8 were from fever: 1 a child; 1 twenty-two months; 8 two years; 1
five; 1 fourteen; and 1 eighteen. These people usually emigrate.®* The
other cemeteries gave much the same proportions.

In our southern cities, as within the tropics, true and effective acclimatiza-
tion is enjoyed only by the residents of localities liable to the disease, and
not by those who reside in country districts, or even in the suburbs of infected
cities. The inhabitants of Charleston may be cited in illustration of this:
“Those who live in the higher parts of that State at the distance of two or
three hundred miles, and who come to Charleston during the four months.in
which the yellow fever commonly. prevails, are as-liable to be attacked by it
a8 strangers; and, therefore, all intercourse between the country and city is
suspended for one-third of the year, excepting that of a few white persons
who, from necessity, go to the latter, always taking care, however, not to
sleep there.” . Basing his opinion on these and other facts, Dr. Dowler con-
cludes that among the acclimatized to the city the security is perfect. “In a
great number of works on the yellow fever of the West Indies, or even of
Louisiana, where creoles do not suffer from this disease, the true explanation
is that these persons are creoles of the eountry, not of the city ; or, at most,
they reside in the latter occasionally, chiefly in the winter, and are therefore
liable to the disease, though they usually have it in a milder form than stran-
gers, and rarely die.” Dr. McFarland is also of opinion, based on extensive
experience, that the protection afforded by acclimatization in New Orleans is
perfect; and much the same views are entertained by other writers.

In our southern cities, as within and near the tropics, the protection, though

! Dowler, Fever of 1858, p. 86. 2 Ib., p. 82.
3 Ib., p. 82. ¢ Ib., p. 86.
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usually perfect, fails sometimes to be exercised. This generally occursin times
of violent visitations, when the epidemic influence spreads widely and imparts
o malignant garb to the disease. In Charleston, in 1817, this peculiar cir-
cumstance existing, ‘‘several of the natives and old residents died of that
complaint.” In 1854, the same thing took place in that city and S8avannah.
Even here in Charleston, as I learn from & distingunished correspondent, they
ean number quite a figure of natives, of adult age, who have saffered. The
mumber, however, appears after all to have been smaller than at first believed.
Dr. P. C. Gaillard, who investigated the subject, calls attention, in a com-
munication intended to correct misapprehensions on it, to the fact that in the
631 deaths, which, according to the records of the City Register’s office, con-
stituted the full amount of the mortality from yellow fever, only three adults
mative of Charleston were included.* In S8avannah, in1854, the mortality from
yellow fever amounted to 594. Of this number, 56 were white natives; 25 of
these were above ten years of age, and 81 under.* Of Mobile, in 1853, Dr. Nott
says: * No acclimatization, short of an attack of yellow fever, has served this
year as a protection ; not only many who have lived here fifteen or twenty years,
and passed through several epidemics untouched, but grown-up natives, and
even those advanced in life, have been fatally attacked.” The same fact has
been recorded of New Orleans during the terrible epidemic of the same year.
Dr. Fenner remarks on this subject: ‘‘One of the most extraordinary features
of this epidemic is presented in the fact that the natives of the city, both
white and coloured, have suffered severely, and many of them have died.”
“Y am informed that the creoles on the coast, above and below the city,
suffered mach worse from .yellow fever than those in the city, many adults
having died of the disease.”” These, it should be borne in mind, have never
been proof against the fever, when they visit the city in epidemic times, and
coald not well fare better when it broke out among them. The cases cited
by Dr. Fenner as having occurred among city creoles, were all children except
two, who were sixteen and seventeen years old. From a valuable document
eontained in Dr. E. H. Barton’s excellent Report on the Sanitary Condition of
New Orleans sn 1853, we learn that, out of a population of 46,004 creoles
of the city and State, the mortality was at the rate of 8.58 per 1,000. It
must be stated, however, that this mortality, with very few exceptions, was
entirely confined to individuals under ten years (p. 248); and that while such
was the proportion among this class, the unacclimatized perished at the rate
of some hundreds in a thousand. Like West Indians, the acclimatized in-
habitants of our southern cities lose the protection they possessed by a pro-
longed residence in some northern place, or in a rural district of the same
region; while their children, and those of the natives, are as prone to the
disease as strangers themselves.®

! Dickson, Med. and Phys. Journ., iii. 266. 2 Charleston Med. Journ., x. 137.
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The same, though to a more limited extent, is found te be the case in
various of our less southern cities—as Natchez, Vicksburg, Grand Gulf, and
Norfolk—where the protection afforded by acclimatization is not sufficiently
effective to limit the inroads of the fever to strangers. For there the natives
and long residents, while less liable to the disease than the latter, are never-
theless far from being entirely exempt. There, also, as in the cities of our
Middle States and in Europe, the inhabitants of more southern or tropical
localities, in which the yellow fever prevails endemically and assumes often
the epidemic character, expose themselves with impunity to the causes of the
disease.t

If now we turn to the result of observation in the fever of this city, so far
as relates to the subject more particularly before us, we shall find that here—
as, indeed, in all localities in the Middle States where the disease has prevail-
ed—and also in Europe, the existence of the two classes referred to—the
acclimatized and the unprotected—does not hold. There is, strictly speaking,
no privileged class among the natives of the soil, or long residents; all are
more or less liable to become affected when exposed to the causes of the dis-
ease. If exemptions to this general susceptibility present themselves, they
are few in pumber, and depend on organic peculiarities presently to be
noticed. In other words, the process of acclimatization to the atmospherical
agencies by which the inbabitants of these and corresponding latitudes in
both hemispheres are surrounded, affords none of that protection against the
disease which, as we have seen, the natives and the creolized stranger enjoys’
in tropical regions and in our southern cities. He is placed, as regards the
yellow fever of his own place, in much the same condition of susceptibility as
he would be respecting the fever of the tropics or of our southern cities.

. Nor is it difficult to arrive at an explanation of this difference. Whatever

P- 77, 2d ed., p. 22; Michaud, Voy. 4 'ouest des monts Alleganys, p. 5; Townsend (for
fever of 8t. Augustin), p. 861; Ticknor, N. Am. Journ., iii. 218; Barton, Lecture on
Acclimatement, p. 8; Essay, p. 21; Strobell, pp. 189, 160; Bancroft, pp. 188, 192; Dick-
son, Phil. Med. and Phys. Journ,, iii. 267; Ramsay, Rev. of Improv., p. 39; Ib., Med.
Repos., iv. 218; Ib., viii. 866—395; Ib., Hist. of South Carolina, ii. 88; Drayton, Rev. of
Bouth Carolina, pp. 27, 28 ; Dickson, Eclectic Journ., iv. 112 ; S8imons, p. 18; Rep. on Fev.
of New Orleans of 1819, pp. 85, 48; Ib. on Fev. of 1889, p. 824; Ib., Fev. of 1820, p. 6;
Monette, Western Journ., iv. 839; Seagrave, Med. and Phil. Reg., iii. 442; Waring, p.
69: Daniel, p. 63; Dupré, Am. Journ. Med. 8ci., N. 8., ii. 882; Harrison, N. O. Journ.,
p. 180; Dickson, Essays, p. 8343; Lewis, Fev. of Mobile, N. O. Journ,, i. 417, v. 43;
Fenner, Southern Rep., i. 83; Shecut, p. 108.

! Merrill, Chapman’s Journ., ix. 246; Cartwright, Recorder, ix. 15; Taylor and Hans-
ford, Med. Rep., iv. 286 ; Selden and Whitehead, ib., iv. 884; Archer, Recorder, v. 61.
Banoroft, p. 266; Berthe, pp. 167-169; Fellowes, p. 69; Gilpin, Med.-Chir. Trans.,
v. 817; Pym, p. 25; Arejuls, pp. 183, 330, 446; Pariset, pp. 14, 16; Caisergues, pp.
200, 201; Rochoux, p. 128; Shecut, p. 108; Seaman, Fev. of 1795 in New York, p. 7;
A. Hosack, p. 10; Warren, in Tytler, p. 501; Potter, p. 162; Drysdale, Med. Mus,, i
89, 40; Dalmas, p. 100; Ramsay, Edinb. Journ., viii. 429; Devese, p. 656; Rush, iii. 80;
Currie, p. 12; Ib., Barton's Journ., ii. 38; Cathrall, p. 6; Nassy, p. 88; Carey, p. 67;
Condie and Folwell, v. 6; Caldwell, Fev. of 1805, p. 79; Facts and Observ. by College of
Physicians, p. 19; O’Halloran, p. 119; Bartlett, p. 461.



ACOLIMATISATION. 33

riew we take of the true agency of thermometrical heat in the production of
yellow fever—whether we regard it as a predisposing and exciting, or as the
eficient cause—certain it is that acclimatization, so far as. relates to the fever
i question, consists, in great measure, in the change produced in the system
by long continuance of high atmospheric temperatare, aided by peculiar
bygrometrical and other meteorological conditions—barometrical pressure,
dectrical currents, &c.—and, in no small measure, by the permanent or fre-
quently renewed impression of malarial impurities floating in the air, and.con-
stituting the usual sources of febrile infection. By constant exposure to these
eonditions of atmosphere—by a reduction of the stamina of the copstitation—a
redection of animal heat and of the power of calorification, a natural effect of a
continued residence in hot latitades—a defibrination of the blood—a consequent
diminution of the inflammatory diathesis—in a word, by a reduction of his vital
forces, by the assimilation of his temperament to the standard of that of the
aatives, and by the power of adaptation of his organs to the poisonous exhala~
tions floating around him, man becomes inured to the climate in which those in-
flnences are met, and gradually adapted to ward off or resist the action of the
morbific cause.* Without this permanenceor long continuance of high tempera-
tare, and of the other influences adverted to, the system cannot become modi-
fied in & way necessary to insure protection against the agency of the efficient
caase. In tropical regions, where the temperature varies but little in the dif-
ferent seasons of the year, and in such of our southern cities where the winters
are mild and of short duration, and followed by long and hot summers, this
permanence exists to the degree required. Hence, individuals accustomed
by time or otherwise to the climatic conditions they there meet with, become
secure against the disease. Baut in Philadelphia and in temperate regions
generally, things take a different tarn; for while, in the south, the thermome-
trical depression and meteorological variations of winter are too trifling and
of too short duration to correct the atmospherical conditions existing in the
warmer seasons, to destroy the sources of atmospheric impurities, and to revo-
lutionize the organism of those accustomed to the influence of those morbific
agencies : while, I say, such is the case in southern latitudes, the resident
of the temperate zone finds himself in a very different position. In a pre.
ceding chapter of this work I have called attention to the fact that the sum-
mers of this and corresponding regions are marked by high atmospheric
temperature. It was there also stated that the heat in Philadelphia—and
the same remark applies to every other large and populous city—is higher by
several degrees than that of the surrounding country; and that, in fact, the
summer climate of our and neighbouring cities may be assimilated to that of
tropical regions. The heat thus experienced, and the morbific conditions of
atmosphere created during the summer and autumnal months, are amply ade-
quate to the production of the yellow fever. But this torrid temperature is

1 Celle, p. 91-100; H. McLean, p. 188; Dickinson, pp. 89, 66, 69-99; Henderson,
p- 5; Ferguson, Med.-Chir. Trans., ii. 191; Lefoulon, pp. 20-1; Edwards, Phys. Agents,
p- 154; Chisbolm, ii. 472-8. )
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of comparatively short duration, and is succeeded by long and severe winters,
and by a new train of meteorological phenomena, well calculated to destroy the
telluric or other causes of the disease when- they have existed, to revolutionize
or renovate the system, and to prevent the establishment of those organic mo-
difications which require time for their development, but which, when effected,
render the indivijual who undergoes them insusceptible to an attack. To
this must be added, that the efficient causes of the fever, whatever they may
be, are not of annual occurrence, and the system cannot become accustomed
to their agency. Natives and residents of temperate regions then find them-
sglves, during each visitation of the disease, in the same position as the creolized
or acclimatized inhabitants of warm regions, who lose the protection they
enjoyed by a long absence in a colder and more salubrious climate. The low
temperature and healthier atmosphere of a long winter destroy or prevent
any change that might have been induced by the high thermometrical range
of preceding seasons; and, on the reappearance of-the disease, individuals
80 situated are as prone to an attack as if they had never been exposed to its
causes. '
- This explanation, the most natural that can be offered, was suggested long
ago by medical writers, and had not escaped the sagacity of Humboldt and
other travellers.t

Bat, although the natives and permanent residents of our city, like those of
all other places in temperate regions liable to epidemical visitations of yellow
fever, are all-more or less prone, for the reasons mentioned, to the disease,
it is found that they are somewhat less so than the inhabitants of the surround-
ing country, or of more northern sections, or than those of corresponding
latitudes where the heat of summer is less oppressive and of shorter duration,
and where the atmosphere is freer from sources of impurity. According to
Deveze, the disease manifests a preference for Russians, Germans, and Eng-
lishmen ; while the French—especially those from the southern departments—
have it less generally. The same anthor remarks, that even a short residence
in the pure air of the country increases the susceptibility to the disease
(p- 108).* I have already stated that at New Orleans, in 1853, the mortality
among the creoles of the city and State was at the rate of 3.58 in 1,000. In
the same epidemic, the proportion among other classes was as follows :—

Strangers from Arkansas, Mississippi, Alabama, Georgm, and South

Carolina . . 18.22 per 1,000
“ ¢  North Carolina, ergmu, Maryland Tennesaee, and

Kentucky . . . . 8069 ¢«
¢ ¢ New York, Vermont, Muuohnsetts Maine, Rhode

Island, and Connecticut . . . . . 8283 «

t Robin, Voyage dans l'interieure de la Lommne, i 163-4; Humboldt, p. 772; Cail-
lot, pp. 148-7; Barton, p. 21.

* Townsend, p. 250; Cartwright, Recorder, ix. 16; Potter on Contag., p. 27; Archer,
Recorder, v. 61; A. Hosack, p. 9; Drysdale, Med. Mus., i. 89; Bayley, p. 87 ; Pariset,
p- 86; Caisergues, p. 201; Fellowes, p. 219; Berthe, pp. 167, 374; Seaman, Fev. of
1795, pp. 6, 7; Rayer, p. 23; Arejuls, p. 830; Pym, p. 160.
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&nngers from Ohio, Indiana, Illinois, Missouri . . . . 44.28 per 1,000
*¢  British America . . .« G024 s
o ¢ West Indies, South Amencs, ud Menco . . . 614 «
“ ¢« Great Britain . . . . . . . . 5219 «
“ ¢  Jreland . . . e . 20497 «

[ ¢  Denmark, Sweden, md Russ!l . S . 163.26 ¢
“ ¢¢  Prussia and Germany . . . . . . 132,01 “
“ ¢¢  Holland and Belgium . . . . . . 82894
“ ¢ Austria and Switzerland . . . L. . . 22008 @«
“ ¢  France . . . . . . . . 4818 «
o ¢¢  Spain and Iuly - e . . . . 2208 «(3)

Nor is it less certain, that persons acclimatized in tropical latitudes and our
southern cities escape the disease when exposed to it in temperate regions,
and that long residence in India lessens the susceptibility (Pym, p.10). This
exemption, which was noticed in the various visitations of the fever in Spain
and Italy—Cadiz, Seville, Gibraltar, and Leghorn®—as well as in all our Middle
or other States, more particularly in reference to the French refugees from
§t. Domingo, who arrived in this country in large numbers in 17932 was
fally exemplified by the result of observation in this city from the first to the
last of our epidemics. By a French writer of some distinction and great
pretension ( Rochoux, p. 1283), this insusceptibility of the individuals in question
bas been denied, under the impression that from this supposed liability of the
scelimatized to the yellow fever of temperate climates he might derive an
argument in favour of his peculiar views respecting the want of relationship
hetween that disease and the yellow fever of the tropics. He bases his de-
nial, so far as relates to this country, on an erroneous quotation from the
Spanish translation of Dr. Rush’s history of the epidemie of 1793, in which
our great physician is made to say that *all the acclimatized were not exempt
from the epidemic of Philadelphia.” He infers the same from some ambi-
guity existing in a sentence contained in the last edition of Deveze’s treatise
on the yellow fever ; and appeals to the testimony of anonymous authorities.
Another writer, not content with sapposing the refugees to have been occa-
sionally affected, makes the following assertion: *‘‘ The ecreoles from the
Antilles who pass to the United States are there subject to the yellow fever,
hot frequently resist the disease. In 1798, the French who had escaped to
New York and Philadelphia were all attacked. Only one of them died.”
This precious piece of information was farnished to the writer by Moreau de
St. Méry, the distingunished author of a history of St. Domingo which was
published here about fifty years ago. A reference to the authorities already

! Barton, Report, p. 248.

t Bancroft, pp. 190, 446; Berthe, pp. 167-9; Fellowes, p. 58; Gilpin, Med.-Chir.
Tr., v.317; Pym, p. 25; Pariset, pp. 14, 85; Caisergues, pp. 200, 201; Arejuls, pp.
183, 3350.

3 Seaman. Fev. of N. Y. in 1795, p. 7; A. Hosack, p. 10; Shecut, p. 108; Warren, in
Tytler, p. 501; Potter, p. 162; Drysdale, i. 89, 40; Dalmas, p. 100; Ramsay, Fev. of
X. Y., Edinb. J., viii. 429; Archer, Rec., v. 61.

¢ Fouruier Pescay, in Dict. des Sci. Méd., art. Fiévre Jaune, xv. 860.
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cited would alone be sufficient to counterbalance all that Rochoux and other
writers may say on that sabject; but it may not be improper, with the view
to set the question at rest, to appeal to the very writers he cites, and to other
testimonies we possess. If there exists some ambiguity in the statement
made by Dr. Deveze in the last edition of his work, “that the inhabitants
of the Antilles are never affected by the disease, or resist perfectly its attack ;”
if the meaning of the author, though plain enough to common understand-
ings, can be explained away by a constrained interpretation of words, no
apprehension of the kind can attach to the meaning conveyed by the follow-
ing passage taken from his second edition, which, like the former, is now be-
fore me: ‘1 have observed and acquired the certainty, that individuals
arriving from the Antilles where they had become acclimatized by long resi-
dence, or an attack of the disease, were always exempted from the yellow
fever, though exposed a long time to the causes giving rise to it in other
individuals. This fact, which I noticed during the epidemics of 1793 and
1797, bas since been confirmed to me by correspondence” (p. 55). Dr.
Rush, whose expressions, had they been accurately translated, wounld have
saved Dr. Rochoux from hazarding the erroneous inference alluded to, says
expressly that “the refugees from the French West Indies universally
escaped'it” (iii. 80). Dr. Currie, in the history of the same epidemic, says:
““The French West Indians, particularly those from St. Domingo, who had
taken shelter here from the storms of a sanguinary war, almost to & man,
escaped the disease, though they made no use of any precaution for the pur-
pose; while those from France were as liable to it as the Philadelphians”
(p. 12). In other publications, the same distinguished writer estimates the
number of these emigrants at 2,000, residing in different parts of the city,
and adds: *They escaped the disease, thongh surrounded for more than two
months by the sick, the dying, and the dead, and breathed the same air as the
rest of the inhabitants.”* Similar, and as positive statements are made by
Cathrall (p. 6), by Nassy (p. 38), and by Carey (p. 674).

The same result was observed to occur in subsequent epidemics. Speak-
ing of 1798, Dr. Pascalis, who then resided in this city, says that the dis-
ease attacked all classes * except the West Indians, and they have escaped
it as heretofore.” In 1805, according to Dr. Caldwell (p. 79), creoles, &ec.,
acclimatized to the West Indies, escaped. The following remarks, borrowed
from a work of authority, substantiate the fact beyond the possibility of
doubt: ““A striking peculiarity which does not occur in any other disease,
attends the yellow fever in the West Indies. The natives, and persons who
have resided long in those islands are very seldom seized with this fever. It
was likewise remarked, and it is a circumstance that deserves particular at-
tention, that very few, if any, of the creole French in this city suffered from
the contagious malignant fever which prevailed here in 1793, 1797, and 1798,
though the disease was introduced into their families, and children born in

! Barton’s Journ., ii. 88. )
3 Letter to Condie and Folwell, in their Essay, pp. v. and vi. of Appendix.
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’
this country of creole parents, died with it last autumn, while the parents
and the children born in the West Indies were entirely exempt from it.”

To this, I may be permitted to add, that issuing as I do from, and reared
as [ have been, in a family of 8t. Domingo colonists, who reached the shores
of this country in 1793, settled in Philadelphia, and went throngh the epi«
demical seasons of that and subsequent years—familiar, from constant inter«
course, with the habits, course of conduct and opinions of hundreds of other
colonists, as well as with the professional views of all the French physicians

who, like Dr. Deveze, emigrated from that island, and practised here, from .

that to a recent period, I podsessed the best opportunities for ascertaining .
the real amount of protection-enjoyed by the acclimatized refugees. I am now

prepared to state that from none of those individuals, professional or other-

wise, did I hear the expression of the faintest doubt as to the reality of that
protection, or of a well-anthenticated case of the reigning fever among the
whole class of West India refugees. And in confirmation of this statement
s to the views of the physicians in question, I must be allowed to refer to
s MS. essay, prepared in 1798 by one of them for the Academy of Medicine,
sad which now lies before me. In it, the writer, while combating the doc-
trine of importation and contagion, makes use of the following positive lan-
guage: “‘ Il semble méme qu’on aurait du en éloigner d’aatant plus l'idée que
les émigrés de ces differentes isles qui sont venu en grand nombre chercher
un asile sar votre continent ont- vécu au milien de vous et des malades, sans
qu'un seul d’entre eux ait ét6 attaqué.”

What may have been the duration of the protection which the acolimatized
refugees carried with them to these shores; whether, as happens in tropical
regions and our southern States, with those who return there after an absence
of some years in cold latitudes, the West India emigrants lost the privilege
of exemption by a residence north, cannot now be positively ascertained.
Dr. Potter, of Baltimore, is of opinion that in that city it was so far im-
paired as to place the individual, once possessing it, on a par, in point of
suaceptibility, with the natives themselves; and states in proof that the emi-
grants who had securely passed through the epidemics of 1797 and 1810,
* suffered a8 much, ceteris paridus, in 1819 and 1821, as any other variety
of the human species.’”” It munst be borne in mind, however, that Dr. Pot-
ter did not recognize the existence of any difference between bilious re-
mittent and yellow fever, against the former of which emigrants have never
been found protected. On the other hand, Dr. Dalmas, who practised in
New York, and was in constant intercourse with the French refugees there,
testifies in favour of the continuance of this immunity, and states that during
the eight years he spent on this continent, where the number of refugees was
very large, none were attacked, though they almost invariably remained in
the city thronghout the whole course of the epidemics—residing in districts

' Facts and Observations by College of Physicians, p. 19.
$ Notes to Gregory, i. 1062,
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recognized as the most insalnbrious; and exposing themselves in every way
possible to the influence of the disease (p. 100).

In reference to this city, we find little or nothing calculated to justify a
belief in the loss by time of the proteetive power of acclimatization. The
remark of Dr. Deveze, that negroes, like the whites from the West Indies,
scquire a susceptibility by residence in cold and temperate regions, conveys
no positive information as regards our fever. We have seen that, in 1798
and 1805, the refugees were still in possession of the privilege they had
formerly so strikingly enjoyed; and. it is a fact.well known to me, that the
late Dr. Monges, who died in 1827, and who probably saw more of the fever
than any other physician here, discovered nothing during our later epidemics
likely to modify the views he had formed as to the continuance of that
immunity. .

As to the time required to obtain protection through the process of accli-
matization, no positive information has as yet been obtained. We have seen
that, in the French West Indies, a residence of four years is regarded as
sufficient to secure the troops from the fever. According to Dr. Doughty,
howerer, a residence of that duration does not secure the British soldiers at
the season when, and in situations where, it most prevails, if, previous thereto,
the constitution bad not been exposed to the operation of the cause (p. 65);
in other words, the individual must, in order to be well secured, have become
acclimatized to the place infected. Dr. Barton is of opinion that there is
no period of residence, in New Orleans, that will certainly exempt one from
the fever, and adds, in confirmation of this, that the cemetery records show
the fact that people die of it after having been in that city five, ten, or more
years.t We have seen that, in Mobile, a residence of fifteen or twenty years
has not been sufficient to protect individuals against the fatal impression of
the cause. But these, as well as the occurrence of the disease among resi-
dent natives, are exceptions to a rule, and I feel disposed to believe, from all
the information I have been able to collect on the subject, that, in the West
Indies and our southern yellow fever cities, while such exceptions are some-
times seen in ordinary sickly seasons, and comparatively often in periods of
violent epidemics, immunity from residence, with or without the fever, is
equal to that afforded by congenital or native creolism; that it is usually
acquired in less than ten years—often in five—not unfrequently sooner; and
that it is much more perfect when the individual has resided in the place
during the prevalence of an epidemic, especially when the latter has been of
a severe and malignant character, than when he has done so during a suc-
cession of healthy seasons.?

! Fenner’s Southern Rep., ii. 181; Bep. to the State Med. Soc., p. 81.
3 Dowlaer, p. 87.
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CHAPTER I1I.

SBECOND ATTACKS.

By those who are practically acquainted with the autumnal fevers of these
regions, it is affirmed that an attack of the common bilious remittent—differ-
ing, in that respect, from attacks of some other zymotic diseases—invariably
fails to exhaust the susceptibility of the system to the morbid impression of
the efficient cause, and thereby never serves as a protection against subse-
quent attacks ; the system remaining ever after as liable to infection as it
was before passing through the complaint. There are not wanting those,
indeed, who affirm, that one attack increases the susceptibility of the system,
and predisposes it to a repetition of the disease from even a slight exposure
to the cause.!

However unwilling I am to adopt these views—particularly the latter—to
their fullest extent, and still less to extend the denial of the loss of suseepti-
bility in question to all the varions modifications of form of such fevers as
they occur in all the diversified latitudes within the range of their extensive
empire, it i8 not to be denied, that a repetition of the disease in the same
individual, on renewed exposure to the morbific impression of malarious in-
fluences is an occurrence familiar to every medical observer. On this point
there is no difference in the results, whether we turn to the remittents of this
country—north, south, west, or east—or whether we inquire relative to the
fever of Europe and of tropical regions generally. Everywhere individuals
who have passed through the disease remain more or less liable to a repeti-
tion of it; in other words, the susceptibility of the system to & second
attack is not, as a general rule, exhausted by the prior infection.

In regard to the protective influence exercised on the system by an attack
of yellow fever, much difference of opinion has long existed, and continues to
exist. By some it is strenuously maintained, that an attack of the disease,
whether mild or severe, securely and forever shields the individual from
farther danger ; while by others it is affirmed with equal confidence that the
yellow fever is in no way different, in respect to its protective power, from
the bilious remittent of our vicinity.

Postponing, for the present, a statement of the views entertained on this
question by both parties, and of the facts by which they are sustained, it may be
remarked, that in tropical climates and Europe, as well as in the various parts

! Ashbel Smith, Tr. Acad. of Med. of N. Y., i. 569; Tullock, Statist., 46, 840; Parry,
Am. J., Jan. 1843; Dickson’s Essays, &e., pp. 844-5; Ib., in Strobell, p. 129; Ib,
Charleston Journ., vii. 840; Wood, i. 804 ; Simons, p. 21; Strobell, pp. 208—4; Cameron
(Fev. of Ceylon), Edinb. Journ., xxi. 71.
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of this continent which are obnoxious to the disease, the same question has long
been agitated. A reference to the writings we possess will show that, in the
former, the doetrine of protection has so far gained the ascendency as not only
to be upheld by the highest professional aunthorities, but to be received, with
scarcely a dissenting voice, by the public at large. Let the reader consult
the accounts extant of tropical fever—by whatever name designated—and he
will perceive how generally adopted is the belief in the rare occurrence of
second attacks ;! and he will see, also, that those who entertain different
sentiments usually regard the fever as one of seasoning, which generally at
least preserves the system, while the individual remains under the influence of
the climate, and is mindful of the precepts of hygiene. Dr. Blair remarks
that, although some of the inhabitants of Georgetown, who passed through the
epidemics he describes;, had resided there during the fever of 1819, there
was no instance of a sufferer from the latter being attacked in.183T and
following years. ¢ Neither do I believe there is an instance of a second
complete attack after a month’s perfect restoration of health” (p. 85). The
disease, however, was frequently baffled, and returned ; and the liability to a
return was in proportion to the mildness or shortness of the previous attack
(pp. 85,.6).

In Europe, also, the belief in the protection afforded by an attack of yel-
low fever is very generally prevalent among those who have there had occa-
sion to investigate the character of the disease. ‘ The pestilential fever of
Spain,” says Sir James Fellowes, ‘‘ has never been known to attack a person
a second time in that country; this fact, which was first observed by the
native practitioners, has now been confirmed by the experience of several
years, and by the concurrent testimony of all the surviving inhabitants of
those places where the disorder had most prevailed.”” A writer quoted by
Berthe,* whose account of the epidemic of Andalusia appeared in 1802,
speaks of the immunity from second attacks in the most explicit manner; and
Arejula is not less positive on the subject when he says * the yellow fever of
Andalusia only attacks persons once in their lives; and it is of great import-
ance for the physician to know this in order to form his prognostic and his
plan of cure, as well as for the individual who may have passed through the
disorder, that both of them being assured of this fact, may step forward with-
out fear to the relief of their fellow creatures who may hereafter be afflicted
with so dreadful a malady.” It was with the view of insuring better attend-

! Rochoux, p. 88; Pugnet, pp. 848-9; Chisholm, ii. 283: Ib., Manual, p. 192; Hom-
boldt, p. 776; R. Jackson, Fev. of Jamaics, p. 260; Ib. (Sketch), i. 48; Frost, Fev. of
Demerara, Med. Rep., xii. 224; Doughty, p. 188; Williamson, i. 811; Dickinson, pp.
40, 49, 68; Blair, pp. 86-6; Veitch, p. 111; Davy, Notes on Blair, p. 86; Stevens on
the Blood, pp. 198, 201; Savarésy, p. 266; Madrid, pt. 2, p. 32; H. McLane, p. 187 ;
Pym, p. 25, and Appendix; Maher, p. 884; Caillot, p. 249; Gilbert, p. 76; Dariste,
pp- 88, 112; J. Clark, p. 19; Blane, Diss., ii. 147-8; Peixotto, i. 4156; Bally, p. 289;
Moseley, p. 482 ; Pinkard, ii. 96; Vincent, p. 13; Hume, p. 241.

% P. 28 of Introduction. $ Note, pp. 156, 894.

4 Arejula, Breve Descripcion de la Fiebre Amarilla, &c., pp. 190-1; Sir J. Fellowes,
p- 67.
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ance on the sick that the fact of immunity resulting from an attack was pub-
licly placarded, by advice or direction of that celebrated physician, in the
streets of Medina Sidonia in 1801,* and of Malaga in 1808.° Equally posi-
tive on the subject are Beiker (quoted by Fellowes, pp. 129-198) ; Gonzales,
p- 310; Sir Joseph Gilpin (Med.- Chsr. Tr.,v. 318); Amiel (Johnson on Tropi-
cal Climates, p. 269); Pariset (Fever of Cadiz, p. 97); Ib. (Fev. of Barcelona,
p- 456); Gillkrest (Cycl., p. 280); T. Smith (Edsnb. Journ., xxxv. 87);
Wilson, pp. 734 ; Sir David Barry (Med.-Chir. Rev., xii. 540, xiv. 16);
Louis, pp. 812, 819; Acad. of Med. of Barcelona (Rapport, &c., by Rayer,
PP- 20, 43, 49); Rabini (Reflessions sulle Febbri Gialla, p. 51) ; Tommasini,
ii. 515; Risueno (quoted by Burnett, p. 248); and we all know how stre.
nuously and laboriously 8ir William Pym, whose knowledge in yellow fever
was in great measure® derived at Gibraltar, advocated the fact of the immu-
nity from second attacks both by a reference to the results of -his own expe-
rience and to the reports of Drs. Vance (p. 64), Frazer (p. 55), Redmond
(p. 74), and Rocket (p. 69).

But while the doctrine of this immunity has thus obtained the sanction
of high medical authorities as regards the fever of tropical climates and
Europe, there are not wanting writers of experience in both regions who
maintain that second attacks of yellow fever are of occasional occurrence;
and others again who affirm that instances of the kind frequently present
themselves. In a word, though there is reason to believe that in many cases .
of reputed second attacks the disease has been confounded with bilious remit«
tent fever, we are not without testimony to show that the preservation in
question is not universal and absolute, and that, like the protection afforded
by simple acclimatization obtained by long residence in hot climates, it is
liable to occasional exceptions, and is in fact, a8 Dr. Hennen observes, only
a general result. On this point, we have the testimony of numerous and
high professional suthorities.* ]

Nay, even among those who advocate the doctrine of protection, we find
some—as Savarésy (p. 256), Caillot (p. 229), Dariste (p. 38), Amiel, in
Johnson (p. 269), McWilliam (Fever of Boa Vista, p. 112)—who admit

! Berthe, p. 836; Cyecl,, ii. 280.

$ T. Bmith, on Fever of Gibraltar (1828), Edinb. J., xxxv. 87.

3 Dulam Fever, p. 29, &¢.; Appendix, p. 802.

¢ Labat, ii. 74, iv. 803; H. McLean, p. 188; Ferguson, Med.-Chir. Tr., viii. 124;
R. Jackson, Sketch, i. 18, 43; Musgrave, Med.-Chir. Trans., ix. 26, 116; Ibid.,
Med.-Ch., R. and J., iv. 785; Ralph, Edinb. Med. Ch. Tr., ii. 78; Bancroft, p. 178;
Maclesn, Epid., i. 219; Frost, New York Med. Rep., xii. 224; Fraser, Med.-Chir.
Review, xiii. 347; Gray, and W. Trot, in Burnett, Offi. Corresp. en Boa Vista
Fever, Edinb. J., Ixviii. 497 ; Joubert, p. 969; Birnie, Edinb. J., xlii. 888; McArthur,
Johnson on Trop. Cl., p. 860; Dickson, Edinb. J., xiii.; Mortimer, Med.-Chir. Rev. and
Journal, iii. 100; Comrie, Edinb. J., i. 179; Evans, pp. 276-6; Pinkard, ii. 170: Ar-
pold, p. 62 ; Maher, p. 884 ; Doughty, p. 183 ; Report of Sickness, &o., of Mediterranean,
p- 9: Burnett, Report on Fever of Ascension, p. 50; Furlong, p. 201; Wison, p. 190;
Catel, p. 17; Veitch, and many others cited by Bancroft (Sequel, p. 5, &c.), and
Chervin.
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directly, or by implication, the occasional and exceptional occurrence of such
cases, which they attribute to peculiarities of constitution or idiosyncrasy.

Dr. Ferguson, who, by the way, calls it seasoning fever (Recol., p. 142),
says, in the Med.-Chir. Trans., viii. 124: “ We are aware that as it is par-
ticularly a disease of the robust, the sanguineous, and the rigid of fibre, he
who has escaped from one serious attack is completely disqualified for a se-
cond in this climate, until he can find the means of restoring the inflamma-
tory diathesis by a course of unnaturally high gross living to which English-
men are 8o prone; and we do not deny that the susceptibility towards a very
acute disease may be greatly lessened by the exhaustion of that principle
through the attack of malarious yellow fever.”

Dr. Davy, in his notes on Blair, says that cases of the kind have been
brought to his notice by an experienced medical officer, staff-surgeon Ri-
chardson, who states that a friend, a staff-surgeon, whom he sttended
in Barbadoes, had a narrow escape from a second attack—some years inter-
vening and the individual having been out of the yellow fever zone. In the
Report of Sickness, &c. (Jamaica), of British Army, we find the following
statement : ‘ Unlike the yellow fever of Gibraltar, one attack of the re-
mittent fever of this country (Jamaica) secures no immunity from a second ;
so far from that, the retarns show that 75 out of every 100 of the strong that
have been under treatment for it annually; that is, on the average, each man,
. whether resident for a long or a short period in the climate, has had an attack

every 16 months” (p. 46).

While such is the array of testimony in favour of the occasional or fre-
quent occurrence of second attacks in the yellow fever of the tropics, Dr.
Jackson states that in Spain, during the epidemic of 1820, twenty well-
anthenticated instances came within his knowledge, of persons being attacked
who had the disease before. Mr. Doughty (Fever of Cadiz, p. 183) remarks,
that though persons who had passed through the aggravated form of endemic
fever (yellow fever) are comparatively secure, yet they are so only for a time,
till the susceptibility is again regenerated by a colder climate, or a purer air
in the same climate. Other writers,* while believing in protection, in like
manner admit the more or less frequent occurrence of second attacks of the

_ disease.

Turning now to this continent, we find that the belief in complete or very
general immunity was long ago proclaimed. Very nearly a century ago,
Lining, to whom we are indebted for the first account of the yellow fever of
this country, affirmed that, at Charleston, those escaped ‘‘ who had formerly
felt its dire effects though they walked about the town, visited the sick in all
the different stadia of the disease, and attended the funeral of those who

! Bally, pp. 97, 200; Burnett, Mediterranean Fever, pp. 838, 384, 468, 470; Gardiner,
(quoted by Bancroft—Sequel, pp. 56, 67) ; Gillkrest, ii. 280; Rochoux, p. 122; Frazer,
Med.-Chir. Rev., xiii. 346; Audouard, p. 81; T. Smith, Edinb. Med. Journ., xxxv. 37;
Maclean on Epidemics, i. 218, and on Quarantine, p. 223; Chervin’s Notes to his Trans-
lation of Wilson, p. 79. .
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&ed of it.”® _And at subsequent periods, the same view of the ‘subject has
been taken by writers on the epidemics of the same city,? of New York,? of
Norfolk,* New Orleans,® Mobile,® and Galveston.?

The admission of the occasional or frequent occurrence of such attacks
ks on the contrary, been made in most of these places—in-New York,?®
Baltimore,* Natchez,* New Orleans,** and other parts of the South.*

In 1854, a8 we learn from Dr. Wragg, ‘the non-exemption extended
to those who had it before. 8ix of these were 80 well proved as to admit
of o doubt on the subject. Some of the patients were identified as having
gooe through the fever in this (the Roper) hospital in 1852, throwing up
black vomit on both occasions. -Others claimed to have had it in New
Orleans, the West Indies, or South America; and two asserted most posi-
tively that they had already had it twice” (x. 83). .

Sach being the difference of opinion on this subject, not only in the
West Indies and Europe, but in various parts of our country, we may rea-
dily understand that in this city the question of the protective power de-
rived from an attack of yellow fever has given rise to considerable discus-
sion. Dr. Cathrall, who practised extensively during the memorable epidemic
of 1793, and for a long time after, states, as the result of his experience,
that the disease does not appear ever to affect the same person twice.
*» Althoagh,” he says, “ careful inquiry has been made by several of my medi-
al friends and myself, it only appears that some of the patients had a slight -
relapse of fever, but without any of the distinguishing symptoms of the
disease, and very soon recovered. This I have frequently observed in my
own practice, and likewise in that of my friends; but I have never re-
marked a second attack of the disease, however constantly the patient may

! Edinb. Phys. and Lit. Essays, ii. 400.

* Dickson, i. 352; Ibid., Med. and Phys. Journ., iii. 278; Ibid., in Strobell, p. 129;
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have been afterwards exposed to the contagion” (p. 8). The late Dr.
Monges, than whom no physician had a more enlarged experience in the
yellow fever of this city, and who observed all the epidemics by which the
latter has been visited—from 1793 to 1820 inclusive—states that he never
witnessed & second attack of the fever in the same individual.* The late
Dr. Griffiths, in a letter to Dr. Hosack, of New York, remarks: ‘ Re-
specting the question of reinfection in the disease called yellow fever, my
mind has been long made up. I have never seen an instance of its oc-
curring twice in the same person, during the seven periods of its occurrence
among us; and as I was absent from the city only two weeks in 1793, whilst
it was prevalent, and at no other time, my opportunities of making obser-
vations of this kind were abundant.” A similar opinion appears to have
been entertained by the late Drs. Kuhn, Wistar, and (at a later period of his
life) Currie, all of whom had ample experience in the disease. It is enter-
tained also by other writers.?

On the other hand, those familiar with the writings of Dr. Rush need not
be told that that distinguished physician, so far from being an advocate of
the doctrine of protection, maintained, in his various writings, that cases of
reinfection were of frequent occurrence. In his account of the epidemic of
1793, he states that cases of the kind ‘‘were very common during the pre-
valence of this fever. They occurred most frequently where ‘the first attack
had been slight. But they succeeded attacks that were severe in Dr. Grif-
fits, Dr. Mease, my pupil, Mr. Cox, and several others, whose cases came
under my notice” ( Works, iii. 88). The same writer mentions instances of the
sort in his accounts of the epidemics of 1794 (Ibdd., iii. 217), 1797 (Jbid.,
iv. 17), and 1798 (Z6¢d., iv. 43). Dr. Caurrie, whatever may have been his
opinion at a later period, held mach the same langnage as Dr. Raush, in his
description of the epidemic of 1793, affirming that there were several in-
stances of its occurring a second time, when the circumstances were so un-
equivocal that'it could not fairly be ascribed to a relapse (p. 15).

When, unprepossessed in favour of either of the foregoing opinions, and
calling to mind the facts that have fallen within the sphere of our personal
observation, we weigh the testimony adduced in support of both, in the West
Indies and Europe, as well as in the southern section of our country, it is
impossible to withhold the conclusion that it would be little short of ab-
surdity to deny that, as a general rule, an attack of the yellow fever
exhausts the susceptibility of the system to farther attacks, or renders it
less liable to be severely affected by the poison of the disease: I say as a
general rule; for instances of an exceptional kind are encountered. But,
although facts, establishing the truth of the statement that second attacks
are observed, are too numerous and too well attested to be called in doubt;
and although some of those adduced as evidence of protection, by Dr. Pym

! N. A. Med. and Surg. Joura., ii. 68. 8 Hosack's Med. Essays, i. 330.
] 3 Ibid., pp. 879, 880; Chapman, on Epid., Phil. Med. and Phys. Journ., ix. 130;
Klapp, Med. Recorder, v. 472; Wood, Practice, i. 804.
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and others, may, with as much propriety, be ascribed to the operation of the
simple process of seasoning as to the modification occasioned in the system
by an attack of the fever, since we have no evidence of these having all passed
through the disease; and, therefore, although the immunity in question may
not be as absolate as some of its advocates fancy it to be, nevertheless the
conclusion is inevitable, that second attacks, in individuals who have passed
through the disease, are somewhat rare, and that the immunity obtained by
that means is much more secure than that derived from simple acclimatiza-
tion. Second attacks constitute, therefore, exceptions to a rule, and are
perhaps bat little more frequently met with than repetitions of other com-
plaints through which the system usually passes but once. Like attacks of
fever.in persons acclimatized by long residence, they occur more especially
in times of severe visitations, when the epidemic influence is powerful and
wide-spread ; and it is not unworthy of remark that, in seasons when the dis-
ease shows itself only in the sporadic form, it never affects individuals who
bave had it before. They were more common in New Orleans in 1853 than
they had ever been before. Such was also the case in Charleston in 1854,
Dr. Jobn Davy, who believes, with many others, that second attacks are
rare—‘‘the exception, not the rule”—states, in his notes on Blair, that in
1818, in Trinidad, the fever being very malignant, thirteen cases of the kind
occurred. In the barracks of Orange Grove, near Port of Spain, in less
than two months—from the 28th of August to the 13th of October—the
deaths from second attacks amounted to forty-two; and yet the number of
men stationed there must have been small, as the accommodations are on a
small scale (p. 85). Like the security obtained from long residence, though
doubtless in a less degree, the susceptibility to an attack is reacquired by
a prolonged absence from the place where it had occurred, and a resi-
dence in a colder and more salabrious climate.! Second attacks are more
common in individuals who have had the disease in & mild form than in
those who have suffered severely and during a violent epidemic;* and, as &
general rule, it may be stated that such attacks are milder than primary ones.®

It may be said, doubtless, that much of what has been ascribed, in the West
Indies, to the protective power acquired from an attack of the yellow
fever, is ulways due to the effect of acclimatization; and no one who is
aware of the extensive influence of this process, will refuse to admit that it
is difficuit to award to each its due share in the protection enjoyed by am
individual when he remains there, or for some time after he returns to a tem-
perate region where the fever may happen to prevail. Hence, we find that
Dr. Bancroft,* in impugning the views so strenuously advocated by Sir Wil-
liam Pym, as also Dr. Maclean,® endeavours to explain in that way the fact

! Barton, Lecture on Acclimatization, p. 16; Veitch, pp. 110, 111; Fenner, Fever of
1853, p. 55.

8 Feaner, p. 55.
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that individuals usually take the disease but once while continning to reside
within the tropics, or within the sphere of operation of the cause giving rise
to it. In the language of the latter, Pym. has confounded “the fact of the
disease not affecting, with the principle of its sncapability to affect, the same
person more than once.” In speaking of the seasoning fever, the same writer
says: “It is occasioned principally by exposure to the sun or other powers
of intense action, in persons unaccustomed to the operation of these agents
in so high a degree. "The habit, however, being established, or the disease
having once occurred (and Dr. Bancroft thinks any fever will have the same
effect), it will afterwards require a higher sum of power to produce in the
same person similar effects; and hence, the same species of fever rarely
occurs again in the same person. But it does not, by any means, follow that
the liability to it does not exist; or that, by increasing the force of the cause
in the ratio of the habit established, or of the susceptibility lost in conse-
quence of the first attack, it would not be produced as before” (i. 225). Dr.
Bancroft refers it to seasoning by residence, or to a similar-effect, ‘““known
to result from the attack of any disease by which the vigour, excitability, and
inflammatory diathesis, produced by a cold or temperate climate, is for a time
removed.” Dr. Jackson (R.) says that the same effect is produced by the
ordinary remittent of the country (p. 250). Lempriere makes the same remark
(i. 29). Pugnet (p. 349) says the same of malignant remittents or intermit-
tents, but not of simple remittents; and several writers maintain that protec-
tion from the yellow fever is afforded by ardent fever caused by the action of
the sun on constitutions unaccustomed to it. Dr. Ferguson’s views are not
very dissimilar, ascribing, as he does, the usual exemption observed to the
destruction of the inflammatory diathesis by an attack; an effect which, if
sufficient, may be reasonably supposed to be produced by a variety of fevers.
It is probable, however, that the protection afforded by the fevers meationed
is not as effectual as thus stated, and we may safely suspect that the loss of
susceptibility to the yellow fever ascribed to an attack of them was more
probably due to the process of acclimatization than to any change occasioned
by them in the system.

But, whatever may be the justness of the explanation offered by Drs.
Bancroft and others, go far as regards the West Indies—whatever may be
the support it receives from what has been said of the immunity from
second attacks being enjoyed only by individuals who continue to reside
within the sphere of action of the cause which produced the disease, and
being lost by residerice in a different climate—it can scarcely be sup-
posed to apply to the south of Europe, where the natives, and those accus-
tomed to the climate, being the sufferers, it is impossible to account for
the innumerable instances of immunity by referring them to the operation
of simple seasoning. It may be doubted whether the explanation will be
acceptable to the physicians of our southern States, where the protection
from acclimatization is obtained, for there the system is well known to ac-
quire no security by baving gone through attacks of bilious remittent and
other fevers. Nothing, in those States, will afford such & security but long
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residence or having gone through a violent epidemic untouched—a mild epi-
demic not being sufficient (Harrison)—and an attack of the true yellow
fever. The explanation given by Drs. Maclean, Bancroft, and other writers

of the same school, becomes still less satisfactory when we bear in mind that
" this protection, while not obtained in our southern States from severe fevers
of other kinds, or by a residence of several years during healthy seasons, is so
at once in individuals recently arrived and not acclimatized, from a sporadie
attack of the disease which forms the subject of our present inquiries. Here,
then, the immunity is the result of the change produced in the system by the
fever in question, and not by the agencies assigned.

Be this, however, as it may, respecting the yellow fever of Europe, the
‘West Indies, or of our southern regions, the explanation can have no force
in regard to the disease as it appears in our middle States. In another part
of this work, I have endeavoured to show that though our natives are some-
what less prone to the disease than the inhabitants of more northern latitudes
whose constitations are more robust and inflammatory, still the degree of pro-
tection they enjoy is, after all, so limited that nearly the whole force of the
epidemics is borne by them; the difference, if any exists, appearing to arise
more from the difference of temperament, mode of living, and social condition
of the two classes, than from any other canse. For reasons there stated, there
i3 no acclimatization possible in our latitudes, and the individual who has
passed twenty years among us is as open to an attack of the fever as the one,
wuo has lately arrived—all things else being equal. Nor is it less certain
that an attack of our ordinary remittent and bilious fever has never been found
to afford any protection whatsoever against the true yellow fever; and the
history of our epidemics shows that, when this disease prevails in cities or
towns, individuals recently from the country, most of whom have probably
passed through the former in some shape or other, arc more prone to the
latter than the inhabitants of the infected places. ]

Such being the want of acclimatization in this and other cities of the
middle States—such the deficiency of protection obtained from attacks of
the ordinary fevers of the country—we might be prepared to encounter here
8 greater number of cases of repetition of the yellow fever in the same indi-
viduals than appears to occur in other and warmer latitndes. But such is
not the case; for, though no one can be prepared to gainsay the testimony
of Dr. Rush and others, who have witnessed the occurrence of such repeti-
tions, or affirm that the immunity is complete and absolute in every instance,
and that those who have passed through the disease are, henceforward, irre-
vocably placed beyond the reach of further attacks, nevertheless, it may
safely be affirmed that here, as elsewhere, attacks of the kind cannot be
viewed otherwise than as exceptional. No more justified could we be in
doing so in reference to our yellow fever than in regard to the fevers of the
West Indies, in which, as has been shown, such cases undeniably do occur.
Those who have passed through the disease, as a general rule, need have no
firther apprehensions; and, as there is no protection obtained from simple
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seasoning, they must owe their future exemption to the organie modifications
produced by the attack under which they had.laboured.

When, with this before us, we investigate the facts addaced by the deniers
of protection, we are disposed to conclude that the instances of repetition
are even less numerous than they are reported to be. It is true, Dr. Rush °
speaks of the thing as of common occurrence, and mentions instances of
persons having had the disease three or more times; and Dr. Potter, of Balti-
more, not only states that, between 1793 and 1821, he attended more than one
handred persons in a second attack, but that he saw twenty-one in a third, seven
in a fourth, three in a fifth, and one in the eighth attack.! Positive, however,
as are such asseverations, and respectable as the authorities from whom they
emanate may be, it is difficult to withhold the belief that many of sach second,
and especially the third, fifth, and eighth attacks adverted to, were nothing
more than instances of bilious remittent fevers; in other words, we cannot
greatly err in suspecting that, in the majority of instances adduced as evi-
dence of repetition in the same individual, the bilious remittent has been
mistaken for the yellow fever. This explanation is not a novel one. It has
been advanced in the West Indies, where the inflammatory or malignant
seasoning fever has often been confounded with true yellow fever, against
which it affords no protection. The same explanation has also been offered
by not a few in our country, one of whom says, of the fever of Charleston,
that “as persons in that climate can never have the disease but once, there
can be no doubt that when strangers experienee & second attack, either in
the course of the sgme season or at any subsequent period, the disease was
mistaken in the first instance, and was not yellow fever.*

This opinion will be the more readily adopted when it is borne in mind
that, with few exceptions, those who here and elsewhere contend for the fre-
quent repetition of the yellow fever in the same individual are found princi-
pally among the advocates of the identity of that and other forms of autumnal
fevers; while we look in vain, in the writings of those who entertain different
pathological views, for the admission that such cases should be regarded
otherwise than as exceptional. Entertaining the opinion that all the varie-
ties of fever prevailing during sickly seasons are mere degrees or modifications
of the same disease, the former may readily be understood to discover second,
third, and eighth attacks in instances in which those who have.no faith in the
identity in question would feel disposed to establish a very different diagnosis.

But, even were we to admit that the disease, in all the instances of repeated
attacks mentioned—whether the second or the eighth—was really the true
genuine yellow fever, we should not be justified, from that circumstance, in
denying the protective power of the disease; not only because such instances
are, after all, comparatively rare, but because occurrences of an analogous
kind are encountered in diseases which possess that power in a marked de-
gree, and even in some of which it has been said to be a distinctive attribate.
8econd attacks of smallpox, scarlet fever, and other kindred diseases, are not

! Notes to Gregory’s Practice, i. 162. % Irvine, p. 31.
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-unfrequently encoantered-—nay, it is doubtful whether yellow fever repeats
itself more frequently than either; and cases are on record, in which they have
outdone, in point of repetition, anything that can be related respecting the
yellow fever. Dr. Davy informs us, on the authority of a general officer (whose
mother was the sabject), of a case in which the smallpox was repeated eleven
times in the same person.! Much has been said of the protection afforded by
an attack of oriental plague. *‘It is a rooted opinion among the Frank popu-
lation of the Levant,” remarks Dr. Williams, ‘‘that the same individual can-
not contract the plague more than once, and it would appear that exceptions
to this rule are rare.”® Dr. Tully is inclined to this belief. He informs us
that of twelve persons employed as expurgators and hospital attendants, a$
Corfa (1813), ten of the number had the plagus at Malta nearly three years
prior, whilst the remaining two had suffered from the disease about four years
previously at Constantinople. He employed four soldiers, who had had the
plague at Corfu, as orderlies at Cephalonia. They all escaped. There were
also amongst the number of expurgators and persons employed in removing
the sick and burying the dead at Cephalonia, several who had the plagune
years before at Smyrna and other parts of Turkey. They used no precau-
tion, and yet all escaped. While such was the exemption among these, every
exertion to secure individuals who bad not passed through the disease, too
frequently proved abortive.* To this subject I shall have occasion to revert in
o fature chapter, when facts will be adduced to show that the statements of
Dr. Tully and others are opposed by many more leading to a different con-
clusion, and distinctly showing that the repetition of the disease in the same
individual is not of unfrequent occurrence.

It may be remarked that the protection from reinfection, to which I have
all along alluded, is afforded here by an attack of the disease, whatever be
the place where the individual has gone through the ordeal. During the
prevalence of our epidemics, it was found that persons who had had the dis-
ease in the West Indies or in our southern cities were secured against infec-
tion.* On this point, the yellow fever of this city approximates to that of
Europe and the West Indies, an attack of which serves to protect against
each other. For it results from the testimony of Pym (pp. 25-28, 55-56,
150), Gilpin (p. 817), Sir James Fellowes (pp. 129, 198), Redmond (cited
by Pym, p. 13), Rocket (Pym, p. 13), as well as of Pariset (pp. 456-1, 541),
and of Ardeval, Cortez, Méry, and Dias (all four referred to by Louis, pp.
821-2), that, though instances of a contrary kind have been adduced by Dr.
Ferguson® and other writers, an attack of the fever in the West Indies placed
the system beyond the reach of reinfection at Gibraltar and Barcelona; while
the converse is established by facts mentioned by Sir William Pym (pp. 73,
806), on his own authority and that of other army and navy medical officers.
It is shown, besides, that the fever of this city protects against reinfection in

! Notes to Blair, p. 86. $ On Morbid Poisons, ii. 205.
8 Tally, Hist. of the Plague of Malts, Gozo, Corfu, Cephalonis, &o., pp. 286-7.
¢ Deveze, 2d ed,, p. 55. § Med.-Chir. Trans., viii. 124.
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Europe' (Pym, p. 28); and by Dr. Bryson we are told that those who had
the fever elsewhere were free from it on the coast of Africa.

To what cause this exemption from reinfection is attributable, is & ques-
tion upon which we need not tarry long, inasmuch as it may properly be
ranked amonyg those on which our knowledge is but limited. That we cannot
in our attempts at explanation rest contented with the fact of the disease
destroying so far the stamina of the system as to place it more effectively in
& condition similar to that produced by acclimatization, and more apt to bear
the usual agents of that process, is evident. The natives and residents of
our Middle and Eastern States are deprived of the benefit of acclimatization,
the long-continued and intense cold of the winter being an effectual and very
natural preventive to those modifications in the economy imparted by the long-
continued and intense heat of tropical and southern climates, and which cen-
stitutes, in part, the process of acclimatization. The bracing atmosphere of
one or several successive winters renews the vital activity which may have
been impaired by an attack, and not a long time elapses before the system
finds itself in the same condition it was in before, and, as takes place in the
native of the West Indies, who loses his acclimatization by a residence of
some years in northern latitudes, his system, if no other causes were assign-
able for the exemption, would be as prone to the disease as if it had never
passed through an attack. .

Now, is it true that the exemption in question is solely due to the habit
acquired of exposure to those local sources of atmospheric impurities which

! Sir Wm. Pym claims credit as the discoverer of the protective power imparted by an
attack of yellow fever. In s communication which appeared in the twelfth volume of the
Edinburgh Medical and Surgical Journal, he affirms that he made the discovery on the 20th
of October, 1804, *¢The first ‘Spaniah physician that mentioned it was Arejula, and he
did not publish until 1806. Sir James Fellowes gives the credit of it to the Spanish phy-
sicians generally: no individual one has claimed it.* It certainly was not known among
them in 1803, and I do not believe it was ascertained in 1804 until after the time that I
discovered the non-liability of the West Indians.” The Report of the Army Medical Board
has awarded him the credit he claims on that subject. Another English medical writer,
Dr. Chisholm, affirms that the promulgation of that important fact is due to him, and not
to Pym; for, in his Essay on the Malignant Fever of Grenada (i. 233), which appeared many
years before Dr. Pym’s book was published, and several—at least three—before the epi-
demic of 1804 at Gibraltar, he distinctly stated that the fever attacked the human frame
but once. (Manual, p. 192.) In opposition to all this, it may be mentioned that the publi-
cations placarded in the streets of Medina Sidonia, and Malagsa, appeared in 1801 and
1808, and were, of course, founded on information obtained anteriorly to those dates.
Berthe, in the work quoted in the text, and which appeared in 1802, quotes (note 156, p.
894), from a public paper, a letter dated Cadiz, 16th Florial (Gth May), 1802, in which
the writer states (in opposition to the opinion of Berthe) that, like the smallpox, the
yellow fever is rarely to be feared by those who have been once attacked. Nor is this all.
The opinion of non-infection has long been prevalent in the West Indies; and, were this
not sufficient to disprove the claims of Sir W. Pym and Dr. Chisholm, we find, on refer-
ence, that in Dr. Cathrall's work on the epidemic of this city in 1793, which appeared
in 1794, and in Dr. Lining’s essay, which was published so early as 1752, the same view
of the subject is upheld. The doctrine appears to be American.
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are supposed to give rise to yellow fever? I presume not. These impari-
ties manifest themselves at too long intervals, and exist during too short
a time to enablé the system to become so habituated to the impression as
to bear it with impunity. Let it not be forgotten, besides, that there is
no reason why the system should not, in the supposition of those causes
existing permanently, have been so inured to their action as to be shielded
from a first as well as from a second attack. And yet such is not the
case. At every appearance of the fever, hundreds of our inhabitants are
stricken down, and the survivors, though having none of the benefits of accli-
matization—though enjoying renovated constitutions by succeeding winters,
and having been placed for years beyond the reach of local sources of in-
fection—pass through other epidemics with perfect impunity; while others,
who have not suffered from an attack of the fever at some antecedent period,
now experience its fatal effects. .

If such be the case, and the effect cannot be due to the canses mentloned
we mast look for the explanation to some other agency. But, as regards the
natare of the latter, and the changes it occasions in order to produce the
result in question, we are, and will probably long remain, in a blissful state
of ignorance.

By some it is presumed that we may apply to the yellow fever and other
kindred complaints, the explanation offered by Liebig of the protection from
contagious diseases obtained by an attack, ¢. e., that each of these is pro-
duced by the action of a species of ferment peculiar to it, upon as peculiar &
matter contained in the solids or fluids of the body; by which means said
matter is consumed, and thus is a reproduction of the disease prevented by
the want of the material upon which the morbid action may be founded.! In
reference to such a view of the subject I am not prepared to express an
opinion, and have little difficnlty in uniting in sentiment with those who
state that, in the present state of our knowledge respecting the laws of vitality,
and the modifications brought about in our tissues through the effect of mor-
bific agencies, it would be impossible to offer a plausible explanation without
ruaning the risk of encroaching on the boundless field of hypothesis. All
we need do, therefore, is to refer the power thus acknowledged to be pos-
sessed by the yellow fever to the yet mysterious property appertaining to
certain peculiar specific poisons of occasioning such alterations in our organi-
zation as will place the latter in a condition necessary to enable it to resist
the further agency of the same cause.

' )litéi:ell, Cryptog. Orig. of Fev., p. 128.
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CHAPTER II1.
TEMPERAMENT—SEX—AGE—RACE.

Temperament.—The history of the yellow fever in this and other cities
of the United States——as indeed in every place where the disease has pre-
vailed—shows that it affects differently, both as regards extent of diffusion
and violence of attack, persons of various temperaments and constitutions.
Writers on the fever of the West Indies tell us that individuals of the san-
guine temperament—the robust, strong, and plethoric—are the most prone
to the disease ; that the danger lessens in proportion as the elements of the
bilio-lympbatic temperament—the most prevalent among the natives and
long residents of hot climates—predominates ; that hence the disease selects
strangers, among whom the endangering temperament is more commonly
found to prevail ; and that in proportion as the place of nativity or babitual
residence of those strangers approaches those climates where the peculiarity
in question prevails to the fullest extent, does their liability to the disease
increase. They further state that the disease is more apt to occur, and
assume & more virulent character, in persons whose mode of living is calcu-
lated to keep up that temperament, and retard the salutary changes effected
by the process of acclimatization, or to bring out its elements in bolder re-
lief, or again to elicit it artificially, for & greater or shorter space of time, in
those originally differently circumstanced. At the same time they admit that
this rule, though general, is subject to exceptions, especially in times of un-
usnally violent epidemics, when the fever spares none, and affects indiscrimi-
nately individuals of all temperaments. Such is the language, with slight
modifications, of every writer on the fever in question.! Now, when with
these statgments fresh in our memory we revert to the events of our epi-
demics, we might almost fancy that they had reference to the fever of this
country. Thus Dr. Deveze, in his account of the epidemic which pre-
vailed in this city in 1793, remarks, while having in view the occurrences
of that year (p. 105), that it is & truth which has become popular in all
countries subjected to the baneful influence of the yellow fever, that indi-
viduals of a feeble constitution are much less liable to it than those that
are strong. * The man,” he adds, * who is endowed with a robust con-

! Desportes, i. 28, iii. 195; Williams, p. 61; Rochoux, pp. 26, 36; Moseley, p. 434;
Leblond, pp. 96, 97, 98; Hillary, p. 146; Chisholm, i. 140; Pugnet, p. 847; R. Jack-
son (Sketch), p- 12, and other works; Musgrave, ix. 104; Ferguson, viii. 138; Sava-
résy, pp. 259, 260; Osgood, p. 16; Pinkard, ii. 80; H. McLane, p. 86; Dariste, pp. 19,
40, 218; Hume, p. 287; Caillot, pp. 15, 185-6 ; Bally, pp. 270, 292, 876 ; Arnold, p. 84;
Blair, p. 60; Dickinson, pp. 9, 13, 82, 115; Catel, p. 10; Rufz, p. 84; Veitch, p. 92;
Boyle, p. 270; Winterbottom, Med. and Phys. J., p. 7; Henderson, p. 4.
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stitution, and with « sanguine or bilious temperament, is promptly attacked;
and in him the disease marches on with more violence, and proves more
usually fatal.” Dr. Rush entertained much the same views. In his history
of the epidemic of 1794 (iii. 202), he informs us that ‘‘the causes which
predisposed to this fever were the same as in' the year 1793 ; persons
of fall habits were most subject to it:” and in that work, as also in his
secount of the visitation of the preceding year (iil. 49), he dwells at some
length on the injurious effects of those habits of living which place the
system in & condition simulating the sanguine temperament, or increase
the elements of the latter in those in whom it exists naturally—angment
the strength and stamina of the individual, and produce fulness of habit.
Similar statements are made by Carey (p. 74), Nassy (p. 18), Carrie
(p- 11), Condie and Folwell (Essay on Fever of 1798, Appetdix, p. 5), and
Bamwell (p. 374). Nor is thisalL. The fever, as already remarked while
on the subject of acclimatization, has prevailed more among the natives of
elimates where the sanguine temperament, and the robust and plethoric con-
stitutions are predominant; while individuals coming from regions where such
conditions of system are unusnal, are comparatively spared. Thus, in con-
tradistinction to the fact that the inhabitants of the tropics, where the bilious
and lymphatic temperaments are more frequently met with, escape the disease,
Deveze states that Russians proved prone to the disease—the Germans and
English scareely lees so; while the French, especially those from the southern
provinces, where the West Indian temperament, as Savarésy remarks (p. 260),
prevails, stand a better chance of escaping than either of the others (p. 108).
The same observation as to the liability of strangers was made by Dr. Rush,
and dwelt upon by the College of Physicians (p. 19). And if we tarn
to the accounts extant of the fever as it has appeared in other parts of
this country,' as well as in Europe, we. shall find that equsal stress is
laid on the greater liability of individuals of sanguine temperament and
strong constitution, and of such as indulge in those habits of living which, as
we have seen, predispose to an attack, and cause the disease to assume & more
malignant and fatal character. At the same time, the liability of strangers
ia proportion as they arrive from regions where such peculiarities of system
prevail; and vice versd, the comparative immunity of southerners, and the

! Valentin, p. 90; Thomas, p. 77; Girardin, p. 12; Barton, p. 20; Bayley, pp. 88-9;
Dickson, iii. 257; Gros, p. 7; 8becut, p. 109; Hogg, p. 418; Francis (in Perlee), p. 10;
Townsend, p. 881; Ticknor, N. A., iii. 218, 219; Rept. of New Orl. 1839, p. 1569; Wa-
ring, p. 60; Alex. Hosack, pp. 10, 11; Thomas, pp. 21,78; Fev. of N. O. in 1889, p. 169;
Palloni, pp. 9, 10; Bir J. Pellowes, pp. 59, 129; R. Jackson, p. 126; Berthe, p. 170;
Louis, p. 360; Caisergues, pp. 191-2; Pariset, Fever of 1818, p. 85; Arejula, p. 325;
Velasquez, in Pariset, p. 14; Copland, fif. 150; Gonzales, pp. 816-17; Drysdale, Mus.,
§. 89: Townsend, pp. 251-2; Cartwright, ix. 15; Potter, on Cont., p. 27 ; Taylor and
Hansford, Med. Repos., iv. 206-6 ; Bancroft, pp. 189-90; Ramsay, Med. Repos., iv. 218;
Simons, p. 13; Dickson, Med. and Phys. J., iil. 257; Archer, v. 61; Seaman, Fev. of
N. Y. in 1795, pp. 6, 7 in Webster’s Collection; E. H. Bmith on same fever, 1b., p. 79:
Sir J. Pellowes, p. 219; Berthe, pp. 167-9; Caiscrgues, p. 201; Rept. of Acad. of Bar-
ocslons, pp. 23-4; Pariset, Bept. on same fever, pp. 455, 607.
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usual, if not complete safety enjoyed by the natives of the tropics, who, for
the most part, are differently constituted, have been equally noticed by the
writers of our own country generally, and those who have investigated the
fever in Spain and Italy; thus establishing one more proof of the identity of
the fever of the West .Indies and Europe with that of this country. These
facts have already been dwelt upon while treating of the subjeet of acclimati-
zation, but very naturally find a place under the present head, inasmueh as
one of the principal effects of acclimatization—through means of which
danger from the disease is greatly lessened, if not entirely averted—is the
reduction of the temperament and constitutional habits of the individual sab-
jected to the ordeal, to the standard, and the approximation of his organic
condition to that of the natives themselves.

Sex.—It is a fact well known to medical observers, that among indivi-
duals of the female sex, the sangnine temperament and robust and plethoric
constitution——which, as we have seen, are the most prone to the yellow fever—
are less frequently encountered than among males. Whether, from this circum-
stance, a8 maintained by some observess,® or from females being less exposed
to the predisposing and exciting causes of the disease,® their more temperate
habits and less exposure to the deleterious influence of night air, or from some
peculiar influence exercised by the menstrual process, and uterine actirity, as
believed by Bally (p. 302), Copland (iii. 139), or from other causes of resist-
ance, certain it is, that we find enough to convince us that females are less
obnoxious to the impression of the poison than individuals of the other sex; and
that when attacked they have the disease in a milder form. The epidemics of
this city, from that of 1793 downwards, have all exhibited this comparative
immunity of the female sex. Deveze long ago stated in reference to the former
of these visitations, that the disease prevailed more among men than women;
and that among the latter it assumed a milder and more tractable character
(p. 54, 2d ed., p. 105, 3d ed.). Dr. Rush,* .in like manner, noticed the
greater prevalence and severity of the disease among males during the epi-
demic in question. Similar was the result in 1797,% and we have the autho-
rity of Dr. Caldwell for the fact that the same observatxon was made during
the epidemic of 1805 (p. 78).

In other parts of the United States, the comparative immunity of females
to which I have here called attention, has been found as common as it was
here ; for, if we except Drs. Thomas and Harrison, of New Orleans, the first
of whom (pp. 21, 22) thinks the less liability of females has been greatly
exaggerated ; while the latter remarks that he cannot say he ‘‘has observed
any difference as regards the sexes either as to the number or malignity of

! Girardin, p. 47; Osgood, p. 16; Trotter, i. 887-8; Lempriere, ii. 23; Kéraudren,
pp- 24-6.

2 Rochoux, p. 86; Desportes, i. 195; Moseley, p. 488.

3 Hunter, pp. 20, 21; Trotter, i. 847.

¢ Rush, iii. 80; Carey, p. 74; Barnwell, p. 874; Condie and Folwell, Fever of 1798,
Appendix, p. v.

§ Condie and Folwell on Fever of 1798, Appendix, p. v.
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the cases (p. 130), I cannot recall the name of any competent authority
who upholds the opinion of the equal liability of the two sexes. Valentin
(p- 90) and Archer (v. 61), who saw the disease in Norfolk ; Drysdale (i. 38)
who describes it as it oceurred in Baltimore in 1794; Cartwright (ix. 16),
Merrill (ix. 246), Perlee (i. 10), Hogg (i. 413), who encountered it at Nat-
chez; Townsend (p. 368), Alex. Hosack (p. 9), Waring (p. 60), 8. Brown
(p- 88), Simons (pp. 7T, 14), and others,’ who have communicated the re-
sults of their observations made in New York, Savannah, Boston, New
Orleans, and Charleston ; all these, I say, confirm what has been said in
relation to Philadelphia.

In Europe, the fever has, in general, manifested the same predilection for
the male sex as regards the extent of its prevalence, and more frequently in
respect to the severity and fatality of the attack. On this subject, the writ-
ings of Berthe (p. 354), Arejula (pp. 182, 438), Sir J. Fellowes (pp. 120,
131), Caisergues (p. 190), Short (quoted by Fellowes, p. 303), Gonzales (p.
316), Pariset (p. 12), Louis (p. 261), Gillkrest (ii. 279), Palloni (p. 9),
Pariset (Rept., p. 454), Bally (p. 801), Rochoux (p. 121), and -the Rept.
of the Acad. of Barcelona (pp. 23, 49), are sufficiently explicit to justify the
above conclusion. That exceptions lave occasionally presented themselves
it would be impossible to deny; nevertheless, they are of rare occurrence
and do not invalidate the rule. The only one that needs to be mentioned
is farnished by the epidemic of Xeres in 1811, in which females appear to
have suffered in a special manner.® As to the vague assertions of Audouvard
(p- 30), and the insinuations of Rochoux (p. 121), respecting the fever of
Barcelona, they are not entitled to our regard, as they are contradicted by
the testimony of the native practitioner who signed the Report of the Aca-
demy of that city (loc. cit.); and because Rochoux, who alludes only to the
sdmissions in the hospital under charge of the French commissioners, ac-
knowledges that the mortality among males was much larger than that among
females. T

Nor is the comparative immunity of females from the yellow fever noticed
in Philadelphia confirmed only by the results of observation in other parts of
the Uhnited States and in Europe. A few instances of a contrary. kind have
been recorded in the accounts we have of the disease as it shows itself within
the tropics, as at Barbadoes in 1816,% at Antigua in the same year,* at Mar-
tinique in 1838 and 1853,* in Jamaica in 1819,° and in Dominica in 1793.7

! See Babier, Fortin, Daret, Sabin, Martin, in their Report on the Fever of N. O. in
1829, p. 139; Gros and Girardin, Fever of 1817, p. 7; Report to Med. Phys. Soc. of
K. O. on Fever of 1820, p. 7; Dowler, Fever of 1853, p. 81.

2 Cyel., ii. 279. 3 Ferguson, Med.-Ch. Rev., Jan. 1840, p. 304.

¢ Musgrave, Med.-Ch. Tr., ix. 108.

$ Chervin's Report on Dr. Catel's Mem., p. 10; Rafz, Med. Exam.,, iii. 108; Chervin's
Report on do., p. 82.

¢ Arnold, p. 147.

7 J. Clark, p. 2: Chapin's Report of N. O. Sanit. Com. for 18568, p. 211; Report on
Bickness, &c. of Army, p. 58.
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Baut great as the extent and fatality of the disease may have been on those occa-
sions among females, it is not the less positive that the testimony in favour of
the jmmunity in question is almost universal amongmriters on the fever of the
tropics. - A reference to the works of Pouppé Despontes (i. 14, 1956), Blane
(Seamen, p. 405), Madrid (pt. i. p. 32), Moseley (p. 488), Pugunet (p. 847),
H. McLean (p. 87), Chisholm (i. 140), Bally (pp. 269, 299), Savarésy (p..
264), Poissonnier (p. 55), R. Jackson (Fev. of Jamaica, p. 360), Trotter (i,
847), Humboldt (p. 775), Gillkrest (Cycl., ii.-279), Ferguson (Med.-Chsr.
Rev., Jan. 1846, p. 804), Hunter (p. 201), Arnold (p. 84), Caillot (pp. 15,
185), Dariste (p. 218), Rouvier (Diss. sur le Ficvre Jauns qui a segné en.
Pan X. dans ¥'Ile de la Guadeloupe, p. 15, quoted by Chervin, Bept. of Rufz,
P- 82), &c. will satisfy any one on that head.!

The reader needs scarcely to be reminded of the greater immunity of females.
from kindred forms of fever. In speaking of paludal fevers generally, Dr.
Williams remarks that in the West Indies, in civil life, 8 woman is esteemed
“twice as good a life as & man,” and he adds that ‘‘in barracks the same dif-
ference of liability is observed between the sexes.”” The same fact is pointed.
out-by other writers in reference to all those fevers conjointly, as well as.by
those who have described the ordinary forms of the disease—intermittents
and remittente—in France, Africa, Germany, and Italy. In 1,036 cases res
ported by Dr. Boling, of Alabama, there were 585 males and 451 females.®

Age.—Writers on the yellow fever have usually remarked that it affects in
preference individuals of adult age—sparing, to a greater or less extent,
young children as well as persons advanced in life. In regard to the disease
as it appears within the tropics, this comparative immunity of the two extremes
of age is fully recognized. Epidemics occur, it is true, in which this charac-
ter is not observed, as was the case, for example, at Antigua in 1793, where,
according to Dr. Byan, children were, if possible, more liable than adults ;*
and at Martinique, in 1838 and 1852, when, Drs. Catel® and Chapuis® inform
us, the disease attacked indiscriminately and with equal severity individuals
of all ages. At Dominica, in 1793, according to Dr. J. Clark (p. 2); at
Jamaica, in 1819, as stated by Major Tullock (p. 53) and Dr. Arnold (p.
147); and, again, at Antigua in 1853,7 similar facts were recorded. Such
occurrences, however, are, as justly remarked by Dr. Chervin, comparatively
rare. They constitute exceptions to a general rule, and are usually found in
seasons when the infectious effluvia, whatever be their nature, are concentrated
and uncommonly powerful; or when exposure to their influence is unusually
great. As was mentioned in speaking of the comparative liability of the sexes,
this ordinary exemption of the young and old may, in some measure, be ac-
counted for by their less exposure to the action of the efficient cause. Never-

! Pinkard, ii. 476; Leblond, p. 95; Dickenson, pp. 13, 82; Henderson, p. 5; Williams,
p- 51; Copland, iii. 139; Hume, p. 287; Report on Fever of Cayenne in 1850, p. 160.

2 Morbid Poisons, ii. 456. % Tr. Am. Med. Assoo., v. 425. *

¢ Chisholm, i. 148. 8 Report by Chervin, p. 10.

¢ Report of Sanit. Com. of N. 0., 1853, p. 211.

7 Furlonge, Lond. Lancet for 1864, ii. 440, Am. ed.
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theless, a review of all the facts we poasess on the subject can leave no doubt
on the mind as to a greater liability to infection of adults and individuals in
the prime of life thaa of petons at any other age, as well as to the fact that if,
during the coursg of soms epidemics, or at the close of others, a larger pro-
portion of ohildren saffer, the result must be ascribed in part to the cir-
camgtance that the adult portion of those exposed are acclimatized'—an
advantage children do no¢ enjoy; and also to the fact that the proportion
of this clsss remaining unattacked, or liable to be infected (Copland, iii.
168) was, owing to. peculiar causes, greatly enlarged. Be this as it may, if
we lay aside these apparently exceptional cases, and examine the accounts of
the yellow fever aa it prevails in tropical regions generally, we shall find that
though children and old people are often attacked, they enjoy, to a very
great extent, the exemption to which I have alluded; and the disease among
those attacked assumes & milder character, and gives rise to a smaller pro-
portionate mortality.®

Similar has been the result of observations in Europe : ‘ Subjects belong-
ing to the two extremes of life,” says M. Rochoux, “infancy and old age—
appear to be but little liable to be attacked by the disease, judging at least
from Barcelons, where a very limited number of old people were found to be
affected—comparatively with subjects of middle age—and where a vast number
(foule inrombrable) of children survived their entire families.” ¢ It is,” adds
this sathor, * on persons between the ages of 30 and 40, that the epidemic bore
with the greatest violence (p. 120). This statement, controverted though it '
is by another eye-witness of the same epidemic,®is entitled to our confidence,
coinciding as it does with what we have seen regarding the fever of hot cli-
mates, and from its being confirmed by the testimony of almost every other
known writer on the yellow fever of Spain and Italy—Barcelona, Cadiz,
Medina Sidonia, Seville, Qibraltar, and Leghorn.*

The yellow fever, in the various visitations which the city of Philadelphia
has suffered from it, has exhibited the same disposition to affect most usually
the age most prone to its baneful influence elsewhere. Deveze states that
“the age of vigour is the most favourable to the yellaw fever,” and that “it
prevails principally among individuals between (the age of) twenty and forty.”
“It generally,” be adds, “respects old age, and seldom attacks children” (p.

! Catel, p. 10; Byan, in Chisholm, i. 143; Arnold, p. 147; Mortality of the British
Army, p. 52.

$ Chisholm, i. 148; Rochoux, p. 120; Pugnet, p. 848; Savarésy, pp. 264, 265; Caillot,
Pp- 15, 136; Bally, pp. 209, 296, 297, 208; Moseley, p. 438 ; H. McLean, p. 36; Ma-
drid, pt. i. p. 32; Monson, p. 8; Dariste, p. 218; Arnold, p. 84; Dickinson, pp. 13, 82;
Headerson, pp. 4, 5; Williams, p. 61; Pinkard, ii. 476; Hume, p. 238; Leblond, p. 96;
Copland, iii. 139, 160; Blair, p. 50; Winterbottom, Med. and Phys. Journ., p. 7.

8 Aadouard, p. 416.

¢ 8ir James Fellowes, pp. 68, 420; C. McLean, p. 16; Mem. of Acad. of Barcelons,
Pp. 23, 44, 49; Berthe, p. 170; Caisergues, pp. 191, 192; Louis, p. 260; Burnett, p. 493;
Pariset, p. 454; Riseuno, quoted by Burnett, p. 242; Arejula, pp. 182, 183; Gonzales,
p. 416; Palloni, pp. 9, 10; Pariset, Fever of Cadiz in 1819, p. 34; Velasquez in same,
p 14
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106). All ages, says Dr. Rush, were affected by this fever (1793), but per-
sons between 14 and 40 years of age were most subject to it. Many old
people had it, but it was not so fatal to them, as to robust persons in middie
life. It affected children of all ages.. 1 met with & violent case of the dis-
order in a child of four months, and & moderste case of it in a child of
only ten weeks old. It had a deep yellow skin. Both these children re-
covered. It is but proper to remark that the same writer, with the view
to show the-proportion of children who suffered by this fever, states that
of 75 persons who were buried in the graveyard of the S8wedish chureh in the
months of August, September, and October, 24 ‘were ehildren. ¢ They were
baried,” he adds, ‘‘ chiefly in September and October, months in which children
generally enjoy good health in our city” (pp. 93, 94). Whether the whole
number of these deaths is attributable to the yellow fever is & point which
now cannot be satisfactorily ascertained. It is presumable that many of
those children were cut off by other diseases——of the digestive and pulmo-
nary organs—which, during healthy seasons, do not cease to cause a large
mortality among individuals of that period of life. At the same time I
do mot wish to deny the agency of the fever in causing the mortality
alluded to by Dr. Rush. In saying that children and old people suffered
less than adults—a fact which the illustrious writer himself has recorded—
I am far from meaning that they enjoyed complete immunity from the dis-
ease; and were not this implied admission of their proneness to an attack
sufficient, we find in some of the accounts we possess of that epidemie,
statements which go far to justify our placing many if not the greater num-
ber of the deaths alluded to, to the score of the reigning fever. We are
told, for example, by Dr. Carrie (p. 11), that neither age nor sex were ex-
empt—not even infants at the breast—and Dr. Barnwell more pointedly
states that ‘‘ at the first appearance of the disease in August and September,
while the warm weather lasted, the robust, middle-aged, and plethoric, had
the worst chance; when, at the same time, the aged, or young children, and
delicate women, generally were safest. But, as the weather began to grow
cool, and the disease became milder, with the strong and the robust, and the
middle-aged, it was worse upon the weakly and delicate children, and the
aged—and, in many, very tedious and obstinate” (p. 874).

Be this as it may, it remains well established, from the admissions of most
of the writers just mentioned, as well as from the statements of Carey (p. T4),
and Condie and Folwell (Appendix, p. v.), that individoals in the prime of life
were the principal sufferers during the epidemic of 1793. Such was the case
also in 1797. (Condie and Folwell, +b.) We have the authority of Dr. Cald-
well (p. 78) for & similar result in 1805 ; while Drs. Monges, Matthieu, and
Roussean, who saw mach of the disease, testified, in documents they fur-
nished to Dr. Chervin, to the fact that they had seldom known it to affect
infants.? At the same time, it is impossible to conceal that children are some-
times affected. During the summer of the last year, several such instances

! Rapport de I’Académie de Médecine, p. 28.
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fell under my observation, principally in one family. They occurred in the
infected district, at a time when unmistakable cases of a malignant kind and
fatal tendency were prevailing close by. They were of & mild character,
marked by a single paroxysm of from forty to sixty hours’ duration, and
attended with intense head and backache, red eyes, and white tongue, and
ended by profuse perspiration.

It may be proper, in conelusion, to remark that facts of an analogous cha-
racter are recorded in almqst every account handed down to us of the disease
as it bas prevailed, at varfous times, from Boston to New Orleans.! The ratio
of mortality among children in 1853, at New Orleans, was very high. Bat
it was maialy so in comparison with the results obtained in other years, espe-
cially in 1841. Dr. Dowler, who made an extensive analysis of the epidemic
of that year, says: ‘I made thirty series, each consisting of thirty persons;
I then took the youngest one in each series (among these, 990 dead), which
gave these ages: 15, 17, 117, 2, 5, 20, 19, 16, 20, 17, 15, 17, 18,19, 8, 2, 1,
18, 18, 19, 8, 6, 8, 2, 15, 3, 18, 14, 2, 18, 8, 5, 19. Scarcely an infant in
the whole series” (pp. 31, 32).

In our southern cities, the mortality among the native children may,
when compared with that of adults, appear large.* But, were it still more
considerable than we know it to be, the fact would not militate against the
greater immunity of the younger portion of the population, inasmuch as
pative children are not, like native adults, inured to the climate—they are
not acclimatized—and must therefore be more prone to the disease than the
former. It is only by contrasting the susceptibility of sach children, con-
jointly with those who may have arrived from the northern latitudes, with the
liability to the disease of unacclimatized adults, as also the mortality in both
classes, that we can arrive at any satisfactory inference on the subject in ques-
tion. Now, a reference to the writings of Dr. Simons and Professor Dicksons
will show that, so far as regards Charleston, the chances of escape are de-
cidedly in favour of children. The former* of these writers remarks that
‘““the number of native children who die during the prevalence of fever is
small, considering the great number liable to the disease, in proportion to
strangers, and remarkably small in comparison with those who die of other
diseases to which they are subject;” “and it cannot be doubted that many of
the elder children have been exposed to the sun and other circumstances pro-
ducing powerfal exciting causes.” Dr. Simons further remarks that, ‘“ where
children have not been allowed to expose themselves much to the night air,

! Drysdale, i. 87; Valentin, p. 90; Thomas, pp. 78, 77; Harrison, N. O. Journ., Sept.
1845, p. 186; Barton, p. 20; Cartwright, ix. 16; Merrill, ix. 246; Townsend, p. 258 ;
Gros, Rep. of Epid. of 1817, p. 7; Thomas, p. 21; Simons, pp. 7, 8, 11; Archer, v. 61;
A. Hosack, p. 9; Waring, p. 60; Rep. of Med. and Phys. Soc. of New Orleans on Epid.
of 1820, p. 7; also Epid. of 1839, p. 169; Shecut, pp. 108-9; Seaman, Webster Collec-
tion, p. 7; 8. Brown, p. 83; Dickson, Ecl. Journ,, iv. 112.

8 Ramsay, Hist. of Bouth Carolina, ii. 85; Dickson, iii. 257.

® Ecl Journ,, iv. 112, ¢ Report, p. 11.
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when the dews are heavy, &c., they are more generally exempt, and, when
taken with fever, it is commonly mild and manageable.”

Race.—The yellow fever, which, as is universally acknowledged, must be
viewed as one of the most formidable diseases to which the hnman frame is
liable, spreads to all classes of individuals who are placed within the sphere
of its operation and do not eujoy the privilege of exemption through the
agency of those organic changes obtained from scclimatization. But, while
such is the tendency of the disease to extend its ravages to all classes, the
liability to the action of the causes from which it originates is not shared in
equal degree by the several races of men. Experience everywhere teaches
that the disease, without completely sparing, particularly under peculiar cir-
camstances, the individuals of African birth or origin, whether in its sporadie
or epidemic forms, affects more generally and severely the white race. A
distinguished writer of the present day states that negroes born in Africa and
carried to the West Indies have nothing to fear from the yellow fever, while
those born in northern latitudes would probably be liable to its attacks if
placed under like circumstances. On the other hand, he thinks that sufficient
facts have been collected to show that no race is exempt from the fever of
temperate regions, which extends its influence indiscriminately, with about ’
equal violence, to all individuals.* In support of the first of these points, he
appeals to the result of his personal experience; and, in relation to the second,
makes erroneous references to the works of Drs. Rush and Jackson, of this
city, and of his countryman, Dr. Valentin. The ensuing facts and remarks
will, it is thought, demonstrate that on both these points the author is wrong;
that the liability of the negro race to the yellow fever presents no greater
difference in the two regions than might be anticipated from diversity of cli-
mate and other circumstances exercising a like influence on the white race ;
and that, so far as the fever of Philadelphia is concerned, the negroes, though,
to a certain extent, obnoxious to the disease, are much less so than he repre-
sents them to be.

The exemption from yellow fever of negroes born and raised or acclimat-
ized in countries where the disease is endemic—the West India Islands and
the western coast of Mexico and South America—and especially of the natives
of Africa, has been noticed and recorded by almost every writer. This im-
munity they possess in much greater perfection than the whites born, bred,
or acclimatized in the same localities, and they hence may be supposed to owe
a large share of it to the peculiarity of their organization. Few among them
take the fever; and those affected have it generally, though not universally,
in & mild form.* '

! Rochoux, pp. 85, 121.

$ Custin, in Duncan’s Com., ix. 238; Warren, p. 14; Moseley, p. 146; Lempriere,
ii. 29; Bancroft, pp. 61, 270-2; Jackson, Fevers of Jamaica, p. 260; Hunter, pp. 20,
808; Pugnet, pp. 346, 847; Savarésy, pp. 266-8; Frost, Med. Repos., xii. 223; Rufz,
Med. Examiner, iii. 129; Ib., Chervin’s Rep., p. 80; Ferguson’s Med.-Chir. Traus., viii.
121; Ib., Med.-Chir. Rev., Jan. 1840, p. 800; Ib, Recol., p. 142; H. McLean, p. 187;
Humboldt, p. 772; Hume, pp. 287, 238 ; Chisholm, i. 142, 225 ; Bourgeois, Maladies de
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Bat, although creole negroes are thus shown to be generally placed beyond
the reach of yellow fever, their exemption is not found to hold universally,
Like all other rules, it is liable to exceptions; instances presenting them-
selves, particularly in times of violent and malignant epidemics, of ne-
groes taking the disease, generally in a mild, but sometimes in a severe and
even fatal form. In 1880, the yellow fever prevailed in Senegal. At Goree,
in the pesinguls of Cape Vert, and at St. Louis, it carried off a large number
of blacks—aearly as many as whites.*t The negro population of Boa Vista
do not appesr to have enjoyed an immunity. They were attacked in as
large s proportion as bthers by the disease, thongh generally in & much
milder form. There are not wanting facts to show, also, that negroes
mewly from the coast of Africa have at times suffered from the disease, and
edded their quota to the amount of the mortality.® Nor is this all. The
acclimatization of negroes, like that of the whites, is occasionally lost by a
prolonged residence in cold climates, so that, on their return to tropical
regions, they become liable, though in a less degree, to the disease. Ne-
groes from northern climates, though less susceptible to the disease than the
unacclimatized whites, are nevertheless prone to its attacks, sometimes in its
most aggravated form, when exposed to it in tropical regions.*

8¢t Domingue, in Voy. Intéressants, &c., p. 417; J. Clarke, p, 8; Caillot, p. 14; Monson,
p- 5; Bally, pp. 269, 808-5; Arnold, p. 84; Dickinson, pp. 12, 48; Evans, p. 276; Mo-
Williams, Niger Exped., p. 128; Ib., Fever of Boa Vista, pp. 98, 94; Doughty, p. 60;
Wright, Med. Facts, &c., vii. 8; Henderson, p. 7; Bryson, p. 64; Pinkard, ii. 484; Cop-
Jand, iii. 151; Leblond, pp. 18, 245; McCabe’s Rep. on Dis. of Warm Climates, p. 43;
Diet. de Méd., xix. 151 ; Herrers, lib. iii. and x.; Barry, in Boyle, p. 270.

The greater power of the negro race to resist the action of the causes of yellow and
other fevers is shown in the difference of mortality from these diseases among white and
black troops in the British command of the West India station. While in Jamaica the
snnusl loes among the former amounts to 102 per 1,000 of the mean strength, the deaths
smong the blacks did not exceed 8 per 1,000. In the Bahamas, the mortality of the whites
was 59 in 1,000, that of the blacks 5.6 in 1,000; and in the windward and leeward com-
mands the whites suffered at the rate of 36.9 in 1,000, the blacks at the rate of 4.6. The
disease is milder; for while, in the windward and leeward commands, the admissions
smong the whites were 717 in 1,000, and the deaths 86.9, or 1 in 1.92, the admissions
smoog the blacks were 168 in 1,000, and the deaths 4.6 in 1,000, or 1 in 8.66. In the
Babamas, the admissions among the whites were 506, and the deaths 85, or 1 in 5.9;
smong the blacks there were 2,260 admissions, and only 40 deaths, or 1 in 66. (Statistical
Reports.) :

! Thevenot, p. 254; Chevé, Rélation des Epidémies de Fiévre Jaune au 8énégal, pp. 17,
45. Thése, 1836, Bee also J. Clark, Fev. of Dom., p. 2.

3 Biane, Dis. of S8eamen, p. 405 ; Hunter, p. 20 ; Chisholm, loe. cit. ; Ferguson, Med -Chir.
Trans,, viii. 120-1; Curtin, loc. cit. ; Savarésy, loc. cit.; Bancroft, p. 67; Cycl. of Pract.
Med., ii. 279; Imray, Fev. of Dom., Edinb. Med. and Surg. Journ,, liii. 95; Stevens, pp.
195-201; Grieves, of Antigua, and Bow, of Barbadoes, quoted by Chervin, Gaz. des Hép.,
Oct., 1839; O'Halloran, Rep. on Epid. of Jam., 1825-8; Bourgeois, loc. cit.; Furlong,
P- 290; Rafs, loc. cit.; Evans, p. 276; Chevalier, p. 7.

8 Jackson, Dis. of Jam., p. 260; H. McLean, p. 187; Lempriere, ii. 29; Bancroft, p.
196; Bavarésy, op. cit., ; Gillkrest, Cycloped., ii. 279. )

¢ Prost, Med. Rep., xii. 224, note; Ferguson, Eclectic Journal, iii. 14; Veitch, p. 112;
Piakard, ii. 480.
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In Europe, the result has not been very different. The disease, in Spain,
has attacked some men of colour ( Géllkrest, ii. 279). But in Cadiz, they
were seldom affected ; and those that were, had the disease in a mild form.
A similar observation was made at Carthagena and Leghorn.!

Turn we now to the yellow fever of the United States, we shall discover
that the negro, thongh prone to the disease, enjoys & degree of exemption
far greater than that of the whites. In those of our southern cities, where,
notwithstanding the length and heat of the summer, the white population
does not enjoy, to the follest extent, the benefit of acclimatization—Natchez,
Norfolk, Washington (Miss.), &c.—the negro race is liable to the disease,
but much less so than the corresponding class in the more northern States—
and to a still less degree, both in point of frequency and violence, than the
whites. On this head we have the support of high aunthorities,® and among
them of Dr. Valentin himself, who, so far from lending support to the asser-
tions of M. Rochoux, states that the disease prevails more severely among
the whites than the blacks, and in a note adds: *Je n’ai vu que trés peu de
négres en étre atteints en Virginie (Norfolk), et partout ailleurs le nombre en
a toujours été beancoup moins considérable” (p. 90).

In other cities of the Union subject to yellow fever, where the advantagea
of acclimatization are enjoyed to a greater extent, the native negroes, or those
inured by long residence to the climate, are usually, if not always, proof
against the disease. Instances have no doubt occurred in which negroes, so
inured, have taken the infection, and even perished® at Charleston or else-
where. But the general result of observations in that city from the days of
Lining (p. 409), of Moultrie (p. 4), would lead to the conclusion that the
number of these is very restricted. In the epidemic of 1838, the official re-
port shows that among 538 interments of yellow fever subjects, only 7 were
blacks, or about 1in 50; and these, as Dr. Dowler_remarks (p. 38), were
probably, as usual, not city creoles. In Savannah, in 1854, the whole num-
ber of reported deaths from yellow fever amounted to 594; of these, 14 were
blacks.4

There, as also in New Orleans, Savannah, Pensacola, and Mobile, the
exemption is nearly as effectual as in the West Indies, if not equally so.
Cases of infection among them are fewer than among the acclimatized whites,
and occur principally during malignant epidemics; while those affected have
the disease in & milder form than the other races.® ‘It is a well established

! Berthe, p. 167; Caisergues, pp. 191, 200; Burnett, p. 242, who quotes Riseuno;
Rappt. of Med. Acad. of Barcelons, p. 23; Pariset, Fever of Barcelona, p. 542.

2 Cartwright, Recorder, ix. 16; Selden and Whitehead, Rep., iv. 835; Merrill, ix.
246; Archer, Recorder, v. 61 ; Monett, Am. J., i. 245; Hogg, West. J., i. 413, 416.

3 Valentin, p. 90; Dickson, Med. and Phys. J., iii. 262.

4 Report of John E. Ward, Mayor, &c., p. 28, &c.

& Ramsay, ii. 85; Chalmer, i. 37 ; Simons, p. 14; Ib., Address, p. 12; Dickson, p. 845;
Gros and Girardin's Rept., p. 7; Townsend, Fev. of N. Y., p. 249; Daniel, p. 65; Dow-
ler, p. 38; Thomas, p. 77; Fenner, Fev. of 1858, p. 56; Seagrove, Register, iii. 420;
Fev. of N, 0. 1839, Rev. Med. Soc., 1840, pp. 169, 825; Cooke, N. 0.J., x. 616 ; Lewis,
Fev. of Mobile in 1843, N. O. J., i. 416; Bartlett, p. 845; Ticknor, N. A. J., iii. 218,
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fact,” Dr. Fenner remarks, ‘that there is something in the negro consti-
tation which affords him protection against the worst effects of yellow fever;
bat what it is I am unable to say. During an epidemic he will take the
fever almost, if not fplly as readily as the white, but it will be altogether
milder and less dangerous in its tendency. In short, it will correspond ‘more
exactly with the biliows remittent fever that prevails in the .country, and re-
quires precisely the same treatment. And yet this type of fever in the city
negro must be produced by the very same cause that gives rise to malignant
yellow fever in the white race. Occasionally, we see the hemorrhagic dia-
thesis of yellow fever displayed in the negro, but it is by no means common.
The least mixture of the white race with the black seems to increase the lia-
bility of the latter to the dangers of yellow fever ; and the danger is in pro-
portion to the amount of white blood in the mixture. Very few negroes
ever die of yellow fever in this city” (p. 56). Dr. Dowler, in illustration of
the insusceptibility of the black race, points to the year 1841: ‘‘ Among 1800
deaths from yellow fever, there were bat three deaths among the blacks—two
having been children—or 1 in 600, or 1 in 14,000 of the whole black popu-
lation.” He corroborates the statement that, ‘‘slthough non-creolized ne-
groes are not exempt from the yellow fever, yet they suffer little from it, and
very rarely die” (p. 38).

In places of the kind referred to, while the acclimatized or creolized ne-
groes are spared in the way mentioned, those from the Northern States are
prone to the disease, though in a less degree than the unacclimatized whites ;
their susceptibility increasing in a ratio to the northernness of the place
whence they come.! Even those who come from the country and are unac-
customed to the city, suffer, but mildly, from the disease.® Like the whites,
they lose their acclimatization by a prolonged residence in the north of this
country, and become liable to the disease on their return home.> They like-
wise become prone, after long expatriation, to the same disease when exposed
to it in the Middle States.* Negroes from the West Indies remain exempt
in the Southern States;* as also the African blacks recently from their native
soil.*

In the more northern parts of this country, the negroes—native of the soil,
or inured to the climate from long residence—being, like the whites, de-
prived of the power of resistance imparted by the long-continued operation
of atmospherical heat and habitual exposure to the causes of the disease,
suffer like them from the yellow fever. In all the epidemics that have occur-
red in Baltimore, New York, &c., numerous cases of infection have occurred
among the blacks ; and of these some have proved fatal.” But there, as else-

! Ramsay, Rep., vii. 244; Ib., Hist. ii. 86; Thomas, p. 78; Fev. of N. 0. in 1819,
p- 85; Fenner (1853), p. 66.

$ Simons, Rep., p. 14; Waring, p. 59. $ Daniel, p. 64; Thomas, p. 78.

¢ Ibid., pp. 65, 109.

§ Ramsay, loc. cit., p. 244; Ib., Hist. of 8. C., ii. 85; Thomas, p. 77; Barton, p. 20.

¢ Daniel, p. 64; Waring, p. 69.

7 Drysdale, Med. Mus., i. 38; Townsend, Fev. of N. Y. in 1822, p. 265; Ramsay, of
Edinb., Pev. of N. Y. in 1803, Ed. Med. and Surg. J., viii. 424.
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where, the disease has not spread so generally among this class as among
the whites; and, with few exceptions, the cases that occurred were of the
milder kind.

It follows from all that precedes, that in all places, whether within the
tropics or in temperate climates, in which the yellow fever has manifested
itself—sporadically or epidemically—the negro race has manifested a greater
or less susceptibility to the inflnence of those causes that give rise to the
yellow fever ; that everywhere, however, that susceptibility is far inferior to
that exhibited by the white race—the disease in the former spreading less
extensively, and assuming usually a milder and more tractable character;
that the almest general exemption of the blacks in warm regions is due, in
some measure, to their being acclimatized to the country—a circumstance they
share with creoles, and those who are inured to the climate; and that their
more frequent liability to the disease in colder than in warmer regions, is due
to the same cause which renders the white inhabitants, whether natives or long
residents, more prone to the disease than creoles—the want of acclimatiza-
tion ; that by losing, through means: of expatriation, the power of. resistance
imparted by acclimatization, they are placed much on the same footing as
negroes of temperate climates, being no longer as surely exempt as they
were before from the disease when again they are exposed to its influence.

If, now, with these facts before us, we examine the result of observations
made during the various epidemics which- constitute the main object of our
present inquiries, we shall find that 8o far as the degree of liability of the
negro race is concerned, the yellow fever of Philadelphia differs in nothing from
that of other temperate regions, and no more from that of. tropical latitudes
than might have been anticipated from the difference in the climate and the
pecauliarities of locality of the two regions. Here, as elsewhere, the negro is not
exempt from the disease; but here, also, his susceptibility is very inferior to
that of the white.* Of these facts, all our epidemics have afforded ample
proofs. In all, blacks have been attacked, and in all, some have fallen vic-
tims to its malignancy; but, in general, they have furnished a less propor-
tionate number of cases, and in those affected the disease has assumed @&
milder character. Mr. Carey, after quoting Lining, who denied the suscep-
tibility of the negroes to the disease, says: ‘The same idea prevailed for a
long time in Philadelpbia, but it was erroneous. They did not escape the
disorder ; however, there were scarcely any of them seized at first, and the
number that were finally affected was not great, and, as I am informed by an
eminent doctor, ‘it yielded to the power of medicine in them more easily
than in the whites’” (p. 85). Dr. Rush, likewise, made & similar observation.
In the commencement of the epidemic of 1793, believing, from the statements
of Lining, that the negroes of our city would escape the disease completely,
he was instrumental in obtaining nurses for the sick from among that class.
“It was not long,” he continues, “after these worthy Africans undertook the

! Rush, iii. 81; Caldwell, Med. and Phys. Mem., p. 10; Cathrall, p. 6; Currie, pp.
18, 14; Devese, pp. 108-9; Folwell, p. 67; Carey, p. 86.
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execution of these humane offers ‘of services to the sick before I was convinced
I had been mistaken. They took the disease in common with the white
people, and many of them died with it. I think I observed the greatest
number of them to sicken after the mornings and evenings became cool. A
large number of them were my patients. The disease was lighter in them
than in white people” (iii. 81). In 1794 the fever seems, according to the same
writer, to have spread more generally among the blacks than it did before (iii.
202). As we have seen, in a former chapter, the mortality in 1793 amounted
to about 3,500. In MS. notes by the late Dr. Currie, attached to a copy of
his work on the epidemic of that year, now before me, we are informed that
in the above number are included 305 negroes, according to the register kept
by Richard Allen, an intelligent black man, who acted in the double capacity
of physician to the sick and undertaker to the ‘dead. The number of the
blacks that died in the whole course of the year 1792 amounted only to 67.
From this it appears that 237 more died of the yellow fever than died of all -
other diseases the preceding year.

But while the native blacks were susceptible to the disease—not enjoying;
much more than the white population, the benefit of that organic process which
enables the West Indian or thi southerner to resist the action of the causes
of infection; while they simply manifested, as do the unacclimatized negroes
in tropical countries and our southern cities, a less aptitude to take the fever
than the whites—the West Indian negroes, great numbers of whom found
their way to Philadelphia at the time of the troubles at St. Domingo, escaped
antouched throughout all our epidemics, though acting in the capacity of
nurses and constantly exposing themselves to the canses of the fever. Neither
Dr. Monges, Dr. Matthieu, nor my father, who, from 1793 downwards, prac-
tised much among that class, could record the occurrence of one solitary’case
of yellow fever among them. Dr. Deveze (p. 109) also notices their ex-
emption.!

' M. Rochoux, in his attempt to show that negroes do not enjoy a greater exemption
from the yellow fever of temperate regions than the whites, and who adduces this supposed
equal susceptibility as an argument in support of his favourite doctrine respecting the dif-
ference between that disease and the fever of the tropics, points out the example of the
epidemic that occurred in this city in 1820, and refers to Dr. Samuel Jackson as saying that
it commenced with the blacks. But every one who has read Dr. Jackson’s excellent his-
tory of that epidemic must know that he has not made any statement of the kind, or said
one word calculated to make one believe that such was his opinion. To any one less
wedded to a favourite theory than M. Rochoux, the thing must be palpable; for Dr. J.
merely states, in reference to the diseases which preceded the outbreak of the epidemis,
that, **in the month of May, a fever of a bilious and remittent character, combined with
typhoid symptoms, appeared among the blacks;” that it continued to spread during the
menths of June and July, in the latter part of which month it attained its height, sad
was seen in its most aggravated forms;” that ‘it declined through the month of August,
and terminated ss an epidemic in September;” and that ‘it was so generally confindd to
the blacks (few whites being attacked), that it acquired the name of the negro fever” (p. 18).

But to mention that the yellow fever of 1820 was preceded by a disease of a bilious and
remittent character, combined with typhoid symptoms, is very different from stating that
the disease commenced among the blacks; which would be equivalent to representing the
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Asregards the cause to which individuals of the African race are indebted for
their comparative immunity from the yellow fever, I cannot here inquire into
at large. Partaking with the white race in the protective effects afforded by
acclimatization, a large share of their power of resistance within the tropics,
and in our southern States, must necessarily be ascribed te the organice
constitutional changes induced by that process. For the superiority of
exemption they manifest over the creolized whites; the less prevalence of the
disease among them in climates where acclimatization does not extend, and
the greater mildness of the disease among them everywhere, we are doubtless
to look to their peculiar temperament, which, in general, is not of the kind
to render them prone to the disease. I think I do not err in saying that
examples of the sanguine temperament are not of frequent occurrence among
negroes, and that more generally they are found to present the characteristics
of the lymphatic; which, as we have seen, affords the best chance of escape.
Mauch, also, is to be attributed to those physical peculiarities which natare
has endowed them with, and which render them able to resist with impunity
the action of what will be found to be one of the most prominent exciting
causes of the disease—atmospheric heat. The negro was destined by nature
to live under the vertical sun of the torrid sone, and, with a view to enable
him to do so in safety and without physical suffering, he was clad with a black
skin and furnished with woolly hair, which we all know are admirably adapted
for resisting the morbid influence of the intense solar heat of that region, and
causing him to feel cool to the touch of an European, even under circumstances
when the latter would be overpowered, would sicken, and be literally scorched.
By this means, aided by other peculiarities of constitution, which allow him
to imbibe with impunity the usual cause of infection, the negro is enabled to
enjoy a comparative exemption from fevers of all grades arising from malarial
exhalations, not only in Africa, but in the West Indies and this country.
This exemption is perhaps too well attested to require a long array of illus-
tration in this place. It was noticed in the West Indies from the earliest

disease prevailing among them as being yellow fever. Dr. Jackson also records that the
epidemic was preceded by scarlatina, which continued as late as August (p. 12). Were
M. R.’s conclusions correct, one might as well say that this last-mentioned disease formed
part and parcel of the fever that followed. Dr. Jackson, as every physician who had
occasion to watch the progress and phenomena of the fever in question, knew full well
that it differed essentially from the yellow fever of that season. Of this every one may
be satisfied who reads the descriptions of the disease for which we are indebted to him,
as well as to Dr. Emerson® and the Jate Dr. Joseph Klapp,t of this city. He will therein
find that its symptoms were different, that it originated and spread in a different part of
the city, called for a different course of treatment, attacked a different class of individuals,
proved less fatal, and reappeared the next year, when the city was perfectly free from the
yellow fever.

# Aco. of an Epidemic Fever which prevailed among the Negroes of Philadelphia in
the Year 1821, by G. Emerson, M. D., Philad. Journ. of the Med. and Phys. 8ei., iii. 198.

4 Correspondence between Joseph Klapp, M. D., of Philadelphia, and J. B. Sutherland,
8q., concerning the Cases of Malignant Fever admitted into the Philadelphia Almshouse
infrmary in the Summer of 1820, Med. Recorder, iv. 80-90.
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period of the introduction there of negroes. It did not escape the attention
of Herrera (lib. 3 and 10) and others of the early historians, whose observa-
tions on the subject have been confirmed by every subsequent writer on the
climate and diseases not only of those islands, but also of every other portion
of tropical regions. ‘The negro,” says Dr. Ferguson, ‘‘may also be said to
be fever-proof; and the marshy savannas, which lie low and scattered and
unventilated, prove to him the most healthful abode. From peculiarity of
idiosyncrasy, be appears to be proof against endemic fevers. To him, marsh
miasmata, which o infallibly destroy our white soldiers, are in fact no poison.
The warm, moist, low, and leeward situations, where these pernicious exhala-
tions are generated, prove to him congenial in every respect. He delights in
them, for he there finds life and health, as much as his feelings are abhorrent
to the currents of wind that sweep the monntain tops, where alone the whites
find security against tropical diseases; but the black, when placed there, is
almost infallibly struck with the bowel and heart complaints, which prove so
fatal to him.”

The comparative average prevalence of fever among the European and
black troops of the British army in the West Indian and African commands,
and the like mortality from the same disease, afford a striking illustration of
the insusceptibility in question.

In all the localities from whence the returns are made—Jamaica, the Ba-
bhamas, Honduras, Windward and Leeward Islands, Maauritius, and Sierra
Leone—we find the average number of fever cases among white troops far
exceeding that among the blacks, while the mildness of the disease among
these is evinced by the smallness of the mortality they suffered, compared to
that among their Caucasian comrades. In speaking of the sickness of the
British troops in the Sierra Leone command, Major Tullock says: ‘Fatal
as the fevers of this colony have proved to the white troops, the blacks have
been baut little affected by them; indeed, the attacks have been fewer, and the
deaths have not materially exceeded the proportion among an equal number
of white troops in the United Kingdom or other temperate climates. Though
fevers are much more frequent and fatal among the whites than in the West
Indies, the reverse is the case with the blacks.” By another writer, Dr.
Bryson, we are told (p. 22) that the natives of Fernando Po are a healthy,
sthletic race of people, yet this igland is more detrimental to health than any
spot in the known world; even the Africans from the continent are always
sickly here. Of thirty white mechanics who arrived in November, 1837, all
had the fever in a very short time; the number that died cannot be ascer-
tained. A few were invalided, and five only remained in June, 18238 (pp. 22,
69, 70).* The reader is doubtless already conversant with the universal ex-
emption of the Kroomen, not only from the common remittent of the coast,
but from every deadly fever, as a circumstance rendering them of extreme
utility to the coast squadrons, and to all traders. Moseley informs us, that

1 Dis. and Mort. of the British Army (Western Africa), p. 16.
8 See also Daniell’s Topography of “the Coast of Guines, p. 134.
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none of the Europeans sent in 1780 on the expedition against.St. Juan * re-
tained their health above sixteen days, and not more than three hundred ever
returned, and those chiefly in a miserable condition. It was otherwise with
the negroes who were employed on this occasion; a very few of them were
ill, and the remainder of them returned to Jamaica in a8 good health as they
went from it” (p. 163). The same thing occurred at the taking of Fort Omod
from the Spaniards. * On that expedition, half the Europeans who landed
died in six weeks. But very few negroes, and not one of two hundred that
were African born.” (Z3., note.)

The negroes of our southern States are but little subject to malarial fevers;
and while, on the rice plantations of Georgia and South Carolina, the white man
cannot reside for fear of the country fever, the negro works with impunity,
exposed to the rays of the broiling sun and to the humidity of the flooded
fields.* Dr. Ketchum, in a report en the topography, sanitary condition, and
vital statistics of Mobile, says of the slaves owned by the creole population :
“They seem to be entirely exempt from the attacks of yellow and bilious
fevers.” Another writer, Dr. Pendleton, of Georgia, remarks: ‘That the
African is less susceptible to malarious influences than the white, I have
believed from general observation heretofore. Although more exposed to
the cold dews and hot sun of autumn, as well as having more filth about their
habitations, they seem to be less liable to periodic fevers, and more readily
recover than the white.” In illustration of this, Dr. P. shows that, in the
county he resides in, the number of idiopathic fevers among the whites greatly
predominates over that among the blacks, being in the proportion of 14.5 to
10.4.* After remarking that congestive fever prevailed epidemically in his
neighbourhood, Dr. Lewis, of Mobile, says: ‘“There were, in my professional
circle, two blacks to one white; yet I did not see a single case of congestive
fever in a negro, nor did I hear that any died of the disease in that section
of country. I have made inquiries of several medical gentlemen who have
long been practising in the country; their experience does not materially
differ from mine. The fact is, the remarkable exemption from yellow fever
which this race enjoys extends, in a great measure, to all the malarious fevers
of hot climates; they may all have intermittent and light bilious fevers, as
well as the milder grade of yellow fever, but it is only under extraordinary
circumstances that these diseases affect them so seriously as to cause death.”
Dr. Lewis remarks that any one who weighs calmly all the influencing cir-
cumstances by which plantation negroes are beset—the vicissitudes of heat
and cold to which they are hourly exposed, such as running from the fields
during a shower of rain; sleeping in wet clothes on a cold bluff or earthen
fioor, from which they arise with & pain in the head, or cold, stiffened limbs;
their inattention as to the preparation of their food, which they eat in a
crude, half-cooked state—it will be found that these, and not malaria, are the

1 Daniel, pp. 64, 65; Wood, i. 240-267.
$ Fenner’s Southern Med. Rep., ii. 807.
3 General Report on the Topography of Middle Georgis, Charleston Journ., vii. 465.
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chief causes of the mixed, undefinable fevers, dyaentenes and diarrhceas that
annoy them.

Constituted in this way, and shielded thereby in a great measure from the
baneful action of those agents which give rise to febrile affections generally,
they may easily be understood to be better able than the whites to ward off
attacks of yellow fever, which, as we shall have occasion to see, there is every
reason to believe owes its origin 1o causes of a kindred nature.

CHAPTER IV.

PERCEPTA—INGESTA—GESTA—APPLICATA.

PercePTA. Passions and Emotions.—The influence of the moral on the
physical system of man is 8o well known and so fully appreciated, that to point
it out in this place would be a useless occupation of time and space. Every
one knows that, when carried to excess, the various passions and emotions of
the mind, by which we are swayed, at times exercise a beneficial influence in
the mitigation or cure of diseases, while at other periods and under different
circumstances they give rise to effects of an opposite character. They modify
the functions of animal and organic life—for good or for evil—and thereby
manifest, among other tendencies, that of enhancing the disposition in the
system to receive the impression of morbific causes, or of exciting an attack
in those already under the influence of its agency. Without engaging here
in an examination of the manner in which the passions exercise the influence
in question, it will be sufficient to state that, while the effect of some is the
result of an impression on the epigastric centre, paralyzing at the same time
the nervous power,! while others occasion an increased activity in the cere-
bral organs, in the nervous system, and in the functions of the circulatory
apparatas, others expend much of their action on the secretory organs of
the abdominal cavity, impairing the digestive process and the powers of
innervation. But, in whichever way the system may be affected, it would
not be difficult, even did we not derive from experience the proof of the fact,
to foresee the injurious effects adverted to.

Nicholas Massa, very many years ago, said: “Maulti ex solo timore et ima-
ginatione inciderunt in febrim pestilentialem.” Pigray denominates panic
“pabulum et nutrimentum pestis.” Similar views have been entertained,
respecting the injurious effects of that and other depressing passions and
emotions, anxiety, grief and sorrow, as well as of anger and other exciting
ones, as productive causes of oriental plague, by Diemerbroeck, Chicoynean,
Riverius, Hodges, Desgenettes, Larrey, Clot-Bey, and almost every writer on
that disease. Equally explicit on the subject are Hoffman, Aretius, Ccelius

! Bichat, Life and Death, p. 56.
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Aurelianus, Fazio, Senac, Falconer, Crogan, Home, Gilllen, Lieutaud, Astrue,
Huxham, and many others, so far as regards pestilential, tyi)hns, nervous, Or
petechial fevers. In our days, Dr. R. Hamilton, of Edinborgh, has shown
the influence of panic in propagating contagious fever, as exhibited in the
Magdalen Asylam of that city, in the spring of 1821.* Lind, who, like Van-
dermere and many others since that time, had pointed out the baneful-effects
of mental depressions in the production of scurvy and other camp and ship
diseases, and the benefit arising from cheerful and buoyant spirits, remarks,
in respect to the influence of the former in the production of autumnal fever,
that it is quicker and more violent in hot and insalubrious sitnations than in
purer and cooler air. A fit of passion, he affirms, often brings on an instan-
taneous attack of fever; a violent fit of anger or grief will immediately pro-
duce a jaundice or the yellow fever; the sight of a corpse, or any object of
horror, or even & shocking story told to a person, have been often known,
through an impression of fear upon the mind, to bring on delirium, some-
times & violent vomiting and purging, which vomiting carried off the patiembia’
twenty-four hours. In another work, the same author reiterates the sentiment;
remarking that it is a received opinion that fear is a cause of itself sufficient
to produce, in certain dispositions, a bad or malignant fever, there being
many instances in besieged towns where no other reason could well be as-
gigned for the rise of malignant disorders than the dejection of spirits, grief,
and panic of the inhabitants, occasioned by the bombardment and the appre-
hensions of a violent death from some sndden assanlt of the enemy.*

I am not prepared to say, from personal observation, nor have I now leisure
to examine, how far the opinion of Lind, as to the great injury arising from
the action of the passions, under the circumstances mentioned, exclusive of
some other agency, may be founded. Especially am I not prepared to admit,
on 80 equivocal an authority as Lassis®—wha, not content with discarding all
idea of contagion, disbelieves the existence of infection and meteorological
influences also—that nine-tenths of the mortality attributed to yellow and
other fevers, should be ascribed to the effects of the fear and panic under
which every. one labours, to a greater or less extent, in times of epidemics.
But there can be no doubt that such affections of the mind, as also most
others which are incident to our nature, will be found to play an important
part in the production and aggravation of the diseases of hot climates and
of the summer seasdn of temperate ones, whether in Hindostan, in Africa, in
the West Indies, in this country, in Europe, or anywhere else. Upon this
subject there can be no mistake. Facts and statements in relation to it will
be found recorded in almost every publication extant on those diseases, and
on none in a more striking manner than the one to which attention is more
especially called on this occasion. Warren, after remarking that debauches
are injurious, becanse the next day the spirits are prostrated, adds: “Bat,

! Med.-Chir. Trans. of ’Edinbnrgh, p- 296. t Op. cit., p. 149.
8 Causes des Maladies Epidémiques, p. 88; Ib., Calamités résultant du Systtme de Is
Contagion, p. 9, &e.
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even upon any dejectigns of mind, fright, and the like, particularly in the
case of the smallpox, and this vulgarly imputed to the animal spirits retiring
to the centre and gathering about the heart, and so leaving the oatlets or
avenues unguarded, let the reasoning be what it will, the observation is of
good weight; and I have often had some grounds to think that it might take
place in this malignant fever, too, having seen it lay hold on most of those
who were under the greatest uneasiness and apprehension about it” (p. 25).

Desportes, also, speaking of the Maladie de Séam of 8t. Domingo (i. pp. -
24, 196; ii. 264), long ago remarked that those who apply themselves too
intensely to stady, or to business, or give themselves up to sorrow, are the
first attacked, and perish very rapidly. Bally, in our own times, remarked that
the injurious effect of terror, in times of epideniics, is strikingly illustrated
by the history of long sieges and defeats, and states that in the city of the
Cape, in the island of St. Domingo, which then was ravaged by the fever in
its worst form, the day after an alarm was sure to be marked by an increase
ia the number of cases (p. 366). In his account of the fever of Barbadoes, in
1817, Dr. Ralph mentions, in illustration of the injurious influence in question
of anxiety of mind, the tendency which the fever showed to affect different
classes of persons. ‘‘ First, among the people of the huts it prevailed ; then
in the barracks. After we had lost one officer by fever, several others soon
became affected ; and, in like manner, when one of the hospital attendants
bad died, others soon fell sick, grew alarmed and died.” ‘‘ Un caractere
Jerme is,” he remarks, the best preservative from fevers on all occasions. To
this cause we may attribute, in some measure, the terrible mortality of the
fever in Spain, ‘ where fear, the handmaid of ignorance, reigns trinmphant
over the minds of the people.”*

Dr. Blair (p. 62) states it was discovered, during the progress of the epi-
demic of Demerara, which he has 8o well described, that if a sailor affected
with the fever happened to be brought to the hospital when the hearse was
present, the worst prognosis was to be formed. The intelligence of the
arrival of the hearse had also the most injurious effect on the sick and con-
valescent within the wards. So much was this the case, that a new dead-
house had to be built out of sight of the hospital, and the approach of the
hearse so managed that its visits were unknown to the patients.

In another island, Dr. J. Clark informs us that fear produced the most
striking and sudden effects in aiding the remote cause of fever; and the reader
will find in the works of Chirac (i. 191), Hillary, (p. 146), Lempriere (ii.
10, 11), Chisholm (ii. 58), Ibid. (Manuel, p. 198), Hunter (p. 18), Johnson
(on Trop. Clim., p. 11), Clark (Dis. of Long Voy., i. 165), Caillot (p. 188),
Savarésy (p. 228), Gillespie (pp. 66, 132), and others mentioned below—
Rochoux (pp. 24, 114), Rouppe (pp. 298, 296), Catel (pp. 17, 18), Chervin
(Rept. on Rufz, p. 34), Osgood (p. 22),Ib. (Cautions, p.18), €Copland (iii. 151),
Dariste (iv. 23, 89, 63, 64), Datroulan (p. 15), Lefort (pp. 80, 81), R. Jack-
son (Outlines, p. 249), Gilbert (p. 71), Bancroft (p. 185), Mouillé (Disser-

3 Med.-Chir. Trans. of Edin., ii. 63, 64.
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tation sur le Fidvre Jaune Observée @ St. Dom., p. 16), Chambolle (xii. 200),
Repey (p. 16), McWilliams (p. 105), Lallemant (Fever of Rio Janesro, p.
42), Quelques mots sur DInfluence des Affections Morales sur les Marins (p.
9), Mabit (p. 15), Arnold (p. 34), Lorein (p. 9), Fitvre de Cayenne, 1850
(p. 160), Bertullus (p. 19), Heastie (p. 59), Bourdon (p. 8), Hume (p. 236),
Blair (p. 60)—that the effects of the depressing passions and emotions,
fear, despondency, grief, inquietude, and even of indolence of mind, have long
and continue still to elicit attention in regard to the fever of the tropics.
So proverbial are the injurious effects of fear in the West Indies, that to this
cause is attributed, in the French’colonies, the great prevalence and mortality
observed among emigrants from Provence—noted for their timorous disposi-
tion—though they are natives of a climate which, by its mildness, shonld
render them less under the influence of that of the tropics than people from
northern regions.* :

Not less evident have been the merbid influences of the depressing pas-
sions in the yellow fever of temperate regions—both on the other and this
side of the Atlantic. Dr. Amiel, in his official answers to queries relative
to the epidemic of Gibraltar, places Fear far above all other predisposing
causes in its injurious tendencies; “and above all, the painful apprehension
of soon becoming a victim to a scourge which every day cuts off so many peo-
ple—an apprehension which staggers the most resolute—has increased the
malignity of the fever, and rendered it pernicious to the highest degree.”

Rochoux (p. 114), Pariset (p. 506), Blair (p. 21), Berthe (p. 147), Au-
douard (p. 485), in Europe, have noted results of an analogous character ;®
and long before any recorded outbreak of the yellow fever in Spain or Italy ;
Chirac, in his highly interesting account of the malignant fever which deso-
lated the city of Rocheford in 1694, and bore & strong resemblance to the
former disease, has enlarged on the injurious effects of the depressing pas-
sions; and attributes the smaller mortality which occurred there, compared

1 Chervin’s Report on Rufz, p. 86. * Johnson, Trop. Clim., pp. 271-2.

3 « Dr. Broussonet, professor in the medical school of Montpellier, communicated to
me the following fact: When he was sent to Spain, by order of the government, to inves-
tigate the fever which was then prevailing at Cadiz, he learned that the disease having
broken out in Malaga, the preservation of that city from an extensive prevalence of it
was due to the measures adopted by the captain-general commanding the province.
Fully convinced of the fact that fear is one of the most fruitful causes of epidemics, he
called & meeting of all the physicians and surgeons of the city, and after demonstrating
to them the necessity of concealing from the public the knowledge of the existence of
the yellow fever, he caused them to sign a declaration to the effect that the fever then
prevailing bore no resemblance to that of Cadiz, and was not contagious. He forwarded
this document to Madrid, and obtained permission to dispense with the establishment of &
cordon. Giving the example to all around, he visited the sick and frequented the hospi-
tals. He consoled the sick and assured them that the disease under which they laboured
in no way resembled that which committed such ravages in Cadiz. At the same time he
gave all the necessary orders for the cleansing and purification of the city. His measures
had the desired effect. The number of cases was not large; the disease was less fatal,
and the epidemic ended much sooner.” (Dariste, pp. 68, 64.)
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to that of Marseilles in 1720, to the care he took to remove from the minds
of the people the idea of the contagiousness of the disease—thereby de-
priving the latter of the frightful aspect it would otherwise have assumed.?
On this side of the Atlantic, similar observations have been made by Moul-
trie (p. 26), Archer (Med. Rec., v. 66), Drysdale (Med. Mus., i. 34), Per-
lee (Phil. Med. and Phys. Journ., iii. 10), Tooley (p. 16), Barton (p. 20),
Gros (pp. 1, 8), Lewis (N. O. Journ., i. 415), and the several reporters on
the fever of Baltimore in 1819. By the writers on the fever of this city
greater stress seems to have been laid on the subject than by those of other
parts of this continent.* Barnwell speaks of the danger of allowing a pa-
tient to be swayed by a feeling of fear.* The state of the mind, according
to Currie (p. 3), had great influence in hastening or retarding the effects of
the contagion. * Those under the influence of fear, which is the case with
the majority, were sooner affected after exposure to the contagion, than those
who were less concerned.” Dr. Rush* says that in many people the disease
was excited by a sudden paroxysm of fear.

It is to be remarked that, differing from most writers on the subject, the
distinguished physician just named was disposed to think that a moderate
degree of fear served Lo counteract the excessive stimulus of the miasmata,
and thereby'to preserve the body in & state of healthy equilibrium. He was
certain that fear did no harm after the disease was formed, in those cases
where great morbid excess of action bad taken place. ¢ The fear,” he adds,
“ co-operated with some of my remedies in reducing the morbid excitement
of the arterial system” (p. 49). Whether the reader will feel disposed to
attach mach weight to an opinion based, in great measure, on a more than
doabtful theory respecting the mode of action of the remote cause of the
disease, I leave him to decide. From what has been said, I am, myself, in-
clined to regard the views of Dr. Rush on the subject as more fanciful than
well founded, and to adopt the sentiments of his distinguished contemporary,
Deveze, who, after pointing out the highly injurious tendencies of the pas-
sion in question says: ‘‘ Fear is the more terrible, as it does not abandon the
patient during the course of the disease, and thereby prevents his resisting
its effects. Or, if it disappears, it is only to leave in its place a deceiving
security” (p. 113).

Dr. Rush (iii. 202) speaks in decided terms of the effects of terror, and
on the subject of grief, makes the following remarks: ‘It was remarkable
that the disease was not excited in many cases in the attendants upon the
sick, while there was a hope of their recovery. The grief which followed
the extinction of hope, by death, frequently prodaced it within a day or two
afterwards, and that not in one person only, but often in most of the relations
of the deceased. Baut the disease was also produced by a change in the state
of the mind directly the opposite to that which has been mentioned. Many
persons that attended patients, who recovered, were seized with the disease

1 Op. cit., i. 186, &o. $ Op. cit., p. 878.
s Fever of 1798, p. 10. ¢ Med. Ing,, iii. 48.
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& day or two after they were relieved from the toil and anxiety of nursing.
The collapse of the mind from the abstraction of the stimulus of hope and
" desire, by their ample gratification, probably produced that debility and loss
of the equilibrium of the system which favoured the activity of the mias-
mata” (iii. 50).

Excessive joy, fits of anger, by stimulating the action of the heart and
arteries, as well as the nervous system generally; strong emotions of any
kind ; despondency from pecuniary or other losses; disappointment from even
trivial causes; intense mental application, are no less to be deprecated,
though producing their effects in a different way ; while the feelings of hope,
courage, cheerfulness, as well as equanimity of temper, have the contrary
tendency of shielding the system from the morbid influence of the efficient
eause of the disease, both by promoting the healthful play of -the functions,
and placing the happy possessor of them beyond the reach of the depressing
passions. They prove powerful adjuvants of treatment. All the above-
mentioned affections of the mind act, under the circumstances, only as predis-
posing or exciting canses; but are not, for that, less to be dreaded.

‘“Were 1,” says Dr. Rush, ‘“ to enter a city, and meet its inhabitants under
the first impressions of terror and distress from its appearance, my advice to
them should be, BEWARE—noOt of contagion, for the yellow fever of our
country is not contagious—nor of putrid exhalations, where the duties of
humanity or consanguinity require your attendance, but BEWARE OF EXCITING
CAUSES.” ‘ ’

Sleep.—Dr. Rush enumerates sleep among the causes of the disease,
and says: “ A great proportion of all who were affected by this fever were
attacked in the night. Sleep induced direct debility (which he afterwards
called debility by abstraction), and thereby disposed the comtagion which
floated in the blood to act with such force upon the system as to destroy its
equilibrium, and thus to excite a fever. The influence of sleep as a predis-
posing and exciting caunse was often assisted by the want of bedclothes suited
to the midnight or morning coolness of the air (p. 35). Dr. Deveze, on the
other hand, regards the idea of sleep exercising a positive morbid agency as
one of a singular character. ‘It may,” he says, ‘‘appear specious, because it
is truly during or after the sleep of night that most individuals are seized
with the disease.” But he discovers in that circumstance nothing to justify
the opinion that sleep has excited the disease ; and thinks it more probable
that the phenomenon in question must be attributed to the fact that the fever
breaks out during the night, in the same way as other diseases appear more
generally during the morning or evening (pp. 114, 115).

‘Without stopping to inquire how far the views of Dr. Rush, as to the
mode of operation of sleep in exciting the disease, are entitled to our regard ;
and without doing more than pointing out that the explanation offered by
Dr. Deveze amounts merely to the statement of the fact that the fever attacks
at night because it is in its nature to do so, I am disposed to think that the

! On the Means of Preventing Summer and Autumnal Diseases, Med. Inq., iv. 126.



PRBROEPTA—BLBEP. k(-4

opinion of the former as to the agency of sleep in predisposing to or exciting.
the disease is far from being as singular and unfounded as the other regards:
it. The medical reader need scarcely be reminded that during the state of
sleep certain changes take place in the system which may render the latter
more prone to be acted upon by the efficient cause of the yellow fever. -
By a reference to some of the older and many later and contemporary
writers, from Lancisi to the present day, we shall find statements of facts
observed in Europe, Asis, Africa, and America, which confirm the views of
our eminent countryman. Speaking of the remittent and intermittent fevers
of Peru, Ulloa long ago remarked: *“Quand ces fivres régnant dans les Que-
bradas (or deep valleys) sl suffit d’y séjourner pour en étre pris; qu'on y
dorme de nuit ou de jour, on ne les évite pas.” Nor can the effect be matter
of astonishment. Every one knows that certain functions are modified in a
more or less marked degree by the state of aleep. Dr. Edwards hasshown,?® and
the same observation was made before by Sanctorius and Keill, that the state
in question has a tendency to increase the perspirable process. At the same
time, the nervous energy is diminished, the circulation is less rapid, calorifi-
eation is lessened, other functions are performed with less energy, and the
whole system is in & state of relaxation. In that condition we are more
prone to take cold than we would be in the waking state ; and the same in-
dividual who exposes himself with impunity while awake to a cold atmosphere
and to currents of air, experiences injurious effects from these when asleep.
8uach being the case, we cannot but regard it as reasonable to conclude, that
the state of sleep may place the system in & condition calculated to impair
greatly the elimination of the noxious agents which give rise to the dis-
ease, and diminish the power of resisting their injurious effects. Should
this be admitted, we derive a proof of the propriety of regarding the
opinion of Dr. Rush, on the subject in question, as worthy of serious
consideration. Nor is this opinion of the injurious tendency of sleep sup-
ported by the above consideration only; for, on examination, it will be
found that other writers besides Dr. Rush have entertained the same
views, and that in other fevers of a kindred nature a similar agency has,
with great show of reason, been ascribed to sleep. Dr. Bancroft (pp. 86,
87, 100) mentions several facts from Clark and Trotter to show this agency,
and says: ‘‘ We have, therefore, reason to believe not only that the morbid
missmats are condensed or precipitated with the falling dews by the
diminished temperature of the night, and thus accumulated near the surface
of the earth, but that the body is rendered more accessible to their noxious
influence during sleep by its greater relaxation, and by a suspension of those
protective exertions of the living power which accompany our wakeful
exertions” (p. 172). Lind, both in his work on hot climates (p. 182), and in
that on seamen (p. 78), cites cases which go to prove the reality of that

1 Tlloa, Mémoires Philosophiques Hist. Physiques concernant 1s Découverte de I'Amé-
rigue, i. 245.
2 On Physical Agents, p. 102, Am. ed.
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agency. In the latter, he remarks: ‘‘ One great means, then, of the safety of
the men which are employed on shore would be to relieve them often, and to
permit none to sleep in the tents. Sentinels should be placed with a mid-
shipman at watering-places, and strictly charged to prohibit sleep ; for in
sleep (a state of general relaxation) there is the greatest danger from the
unwholesome air. This is a thing so well known at Rome, that, of its many
inhabitants, there is scarce to be found one of the better sort, who, during
summer or autumn, would venture to sleep a night at Ostia, or in the neigh-
bourhood of the marshes adjoining the city. Persons often recreate in the
day, and hunt in the unhealthy parts of the Campagna, but they are sure to
return to the city before night; the fatal experience of many having suffi-
ciently taught them the danger of sleeping in those nurseries of disease.”
(On Seamen, p. 15.)

In speaking of miasma, & writer of our own city says: ‘ Exposure in
the  middle of the night is equally dangerous, and especially during sleep,
when the power of resisting noxious agents is diminished. Hence,” he
continues, ‘ the peculiar danger of -sleeping in tents in sickly regions.”
Turn we to the fever of the African coast *—we find that there the injurious
effects of sleep are recognized ; and a reference to the writers on the paludal
fevers of Europe will show that these effects are there fully admitted. Mon-
falcon, in his excellent treatise on. marshes, remarks that the action of these
is aggravated by the state of sleep which operates by favouring the absorption
of effluvia. The same opinion is entertained by Alibert.* As regards the
fever of the Pontine Marshes, Dr. Clark* states that among the inhabitants
of Rome who are more prudent, who never sleep in the Campagna, but return
to the city during the night, the fever is comparatively rare. Eustace, in his
classical tour (iii. 148), adverts to the extreme danger of sleeping while pass-
ing the marshes, and advises travellers to keep awake during the journey
across (p. 149).- Folchi, the late able Professor of Materia Medica in the
Sapienza of Rome, dwells on the same results.®* Brochi affirms the greater
disposition to receive the infection during sleep as a fact placed beyond the
possibility of doubt, and endeavours to establish on it his theory of the poi-
son being admitted into the system through the pores of the skin.® The
writer of an excellent article in the Edindurgh Review,” in commenting on
the views of Brocchi, is equally positive as to the reality of the fact in
question. Nor is the recognition of that fact of recent date. It was dwelt
upon long ago by Lancisi, who devotes a separate chapter in his cele-
brated work on paludal effluvia, to explain the cause. ‘Cur juxta palludas
noctu presertim indormientes magls qudm vigilantes ledantur? Nemo arbi-
tror de facti veritate dubitabit, qui diu medice arti operam dederit.” ‘‘Nos
certé Romana Nosocomia per ®statem et autumnum plena videmus miseris

! Wood, i. 44. * Bryson, p. 218.
$ Hist. Méd. des Marais, pp. 195-6; Fitvre Pernic., p. 285.

¢ Med. Notes on Italy, p. 80.

§ On the Origin of Periodical Fevers in Rome, N. A. J., vii. 258.

¢ Dello Stato Fisico del S8uolo di Roms, &. Rome, 1820. 7 Vol. xxxvi. 546.
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agrorum colonis; ac per urbem sepe dolemus incautos venatores, ac pere-
grinos, quamquam non longo tempore palustria loca incoluerint; quia tamen
Srevem somnium prope lacunas ceperunt malignis febribus affiictari.”

But whilst sleep, under certain contingencies, must be viewed in the light
of a predispoging or exciting agent of the disease, the deprivation of it—
watchfalness, from any cause—gives rise to the same effect. Hence the inju-
rious influence of nursing the sick, which, when added to anxiety of mind,
80 often attendant on fatigue of body so inseparable from that occupation,
is but too often followed by an attack of the fever. To the same cause we
may in some measure ascribe the greater prevalence of the disease among
seamen and soldiers.

IngEsTA.—Intemperance in respect both to food and drink ; the use,
especially when carried to excess, of aliments of an exciting and nutritious,
as well as those of a crude and indigestible character, unripe or acid fruit;
perbaps still more particularly the use of ardent spirits, and, indeed, of sti-
mulating liquors of any kind, have almost invariably exhibited a tendency to
excite the development of the yellow fever. The danger arising from such
indulgences has been fully recognized from the earliest period, and is recorded
by almost every writer, ancient and modern, who has treated of the causes
of the disease. As regards the fever of tropical climates—Warren (p. 20),
Moseley (pp. 86, 432), Hume (p. 237), Lind (p. 176), Hunter (p. 17), Hil-
lary (p. 146), Poissonnier (p. 7), and a host of others,* have dwelt on the
subject in & more or less pointed manner; and the descriptions we have of
the fevers of the African coast? and of India*—differing, in some measure, as
these may do, from the disease more particularly before us—show that the
baneful effects resulting in them from the cause under consideration, are simi-
lar to those observed in the yellow fever of the West Indies. Nor have these
injurious effects been less clearly marked, so far as relates to the yellow fever
of temperate climates and to diseases of a kindred nature. Berthe (p. 170),

? De Noxiis Paludium Effluviis, pp. 62-8; see also Blane on Dis. of Seamen, p. 230;
Celle, Hygiéne des Pays Chauds, pp. 298-859, 860; Wallace, Edindb. J., xlvi. 273, 282;
Balme de la Contagion, p. 227; Watson, Pract. of Med., p. 450; Simons, p. 18;
Gisonini, i. 228,

8 Gillespie, p. 62; R. Jackson, Fev. of Jamaica, p. 398; Outline, p. 249; Hist. and
Cuare of Fever, pt. i. ch. 2, p. 66; Gilbert, p. 81; Chisholm, i. 808; ii. 164; Manuel,
pp- 174, 198; Gillespie, iii. 62; H. McLean, p. 15; Moreau de Jonnes, p. 99, 258; Fever
of Cayenne, 1850, pp. 161; Leblond, p. 96; Arnold, p. 28; Fontans, p. 7; Trotter, i
842, 343; Bancroft, p. 29; Lempriere, ii. 10, 11, 15; Savarésy, pp. 230, 231, 234, 285;
Osgood, J., p. 22; Arnold, pp. 28, 84; Heastie, p. 69; Vincent, p. 8; Henderson, pp. 4,
14; Dickenson, pp. 8, 89, 84, 87; Williamson, i. 89; Dariste, pp. 20, 40, 216; Blane,
Diseases of Seamen, p. 84; Ralph, ii. 77; Dickson (D.J. H.), Edin. Journ., iv. 456 ;
xiii. 37; Rufz, p. 86; Bally, p. 876; Caillot, p. 186; Ferguson, viii. 148; Blair, p. 60 ;
Good, ii. 198; Pugnet, p. 385; Rochoux, p. 26; Boyle, p. 126; Celle, pp. 235, 241;
Gouzales, Tratado de las Enfermedade de 1a gente de blar., p. 809; Lallemant, Fever of
Rio Janeiro, p. 42.

3 Bryson, Edin. Journ., lxix. 1156; Burnett, Fever of the Eclair, Edin. Journ.,
1xviii. 404.

¢ Johnson on Tropical Climates, pp. 10, 75, 850.
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Pariset (p. 504), Barnett (pp. 17, 142, 172), Andouard (p. 439), Gillkrest
(Cyelop., p. 219), Boyle (Edin. Jowurn., p. 8), Rochoux (p. 115), Palloni
(p. 10)—have pointed them out as respects the fever of Europe; while, in
this country, from Louisiana to Boston, the same result has been found to
obtain® Almost all the first vietims of the yellow fever of Baltimore in
1794 were persons habituated to the immoderate use of ardent spirits ; ‘‘and
it is & melancholy truth,” says Dr. Drysdale, “that very few of those unfor-
tunate creatures could be rescued from death by all the powers of medicine”
(i. 30).

“1 have received, on application,” says Dr. Barton, “ an official document
from G. W. Powell, Esq., G. W. P. of the Sons of Temperance in this city
(N. 0.), exhibiting the mortality among the members of that body during
the last two most fatal years known to this city, when it has been scourged
by the combined influence of yellow fever and cholera with an acknowledged
mortality from them, during the period which this document embraces, of
5,653. Of the 2,427 members, there have died in two years, to the 1st of
April (that is, fram their commencement to that date) but 29—or 1 in 88.41!
This most valuable report goes on further to state in detail, that of this
mortality, 8 died of yellow fever, and two only of cholera—that about one-
third of these deaths were of transient brethren visiting here for their
bealth! And, moreover, that nine-tenths of all these members were of that
very age (between 20 and 40), most subject to the supposed malign in-
fluences of this climate.”

As might be anticipated, from what precedes, in so far as regards the dis-
ease as it has at various periods manifested itself in Philadelphia, the agency
of such causes has proved most evidently hurtful. Dr. Rush dwells on the .
sabjeet with characteristic emphasis, ih his history of the epidemic of 17 9.
“ A plentiful meal and a few glasses of wine seldom failed of exciting the fever.
But when the body was strongly impregnated with the contagion, even the
smallest deviation from the customary stimulus of diet, in respect to quality
or quantity, roused the contagion into action. A supper of twelve oysters
in one, and only three in another of my patients produced the disease. A
half an ounce of meat rendered the contagion active in a lady who had lived
by my advice for two weeks upon milk and vegetables. A supper of salad,
dressed after the French fashion, excited it in one of Dr. Mease’s patients”
(iii. 49). The College of Physicians, in their address to the citizens,
$6th August, 1793, recommended temperance as a prophylactic means—
fally aware of the danger attending a contrary course (Carey, p. 22). De-
wvese states, that men addicted to the pleasures of the table were most liable

\ Lintng, i. 427; Addoms, p. 29; Selden and Whitehead, Med. Reposit., iv. 334, 835;
Tyller, p. 508; Archer, p. 66; Brown, Fever of Boston of 1798, p. 74; Ibid., Med. Reposit.,
H. 807;: Valeatin, p. 80; Drysdale, i. 80; Porter, p. 10; Tooley, p. 16; Barton, p. 20;
Cartwright, iz. 16, 17; Gros, p. 8; Epid. of N. O., in 1839, p. 824; Dickson, iii. 257;
Wood, . 807; Ticknor, iil. 218; Forry, pp. 221, 222; Seaman, Webster’s Collection,
p- 40; K L. Smith, ib, p. 84

‘ll- Darton, Sanitary Report of N. O., Trans. of Am. Mcd. Assoc., iii. 605.



INGESTA. T

to the disease (p. 114), and Nassy speaks of the fatal tendency of a heating
regimen, which, he remarks, ‘ gave additional fire to the disease in those at-
tacked, and thus dug, as it were, their own graves” (p. 9). Carey (p. 74),
states that, ““ to tipplers and drunkards and to men who lived high, and were
of a corpulent habit of body, this disorder (in 1793) was very fatal.” Of
these, many wesh seized, and the recoveries were very rare; and another
writer, speaking of the epidemio of 1798, says that, “ of hard drinkers who
were attacked, not one in twenty recovered.’”

Dr. Rush farther remarks (iii. 202), in his account of the fever of 1794,
that ¢ the summer fruits, from being eaten before they were ripe, or in too
large a quantity, became frequently exciting causes of this fever. It was
awakened in one of my patients by & supper of peaches and milk. Cucum-
bers, in several instances, gave vigour to the miasmata which had been pre-
viously received into the system.” In fine, excesses in alimentary stimu-
lation, the use of indigestible food, over repletion of even healthful articles,
a resort to alcoholic liquors or strong wines, and in general any irregularity
of regimen, have a tendency to predisposé the system to.the morbific im-
pression of the efficient cause of the disease, or to excite the latter in those
already predisposed. It may have been perceived that the baneful effects in
question manifest themselves in those in whom such indulgences are of only
occasional occurrence as well a8 in individuals who are habitually intemperate.
But though the disease is excited in persons of regular habits, by an occa-
sional excess or an imprudent use of improper articles of diet, the danger
of an attack is generally greater, and the risk of an unfavourable issue much
more to be feared in those in whom such excesses are habitual.

But while such is babitually the case, instances are found, and not un-
frequently, too, in which a contrary result is obtained, habitual draunkards
escaping the disease, and experiencing no or little ill effects from their intem-
perance; while individuals avoiding all excesses, and observing a temperate
mode of living, fall victims to the disease. This it is that has led some
writers of our own country to affirm that too much stress has been laid on
intemperance and high living as caunses of the fever.® It is not unreasonable,
howerver, to conclude—such is the weight of authority in support of the con-
trary opinion—that, if individuals of intemperate habits escape, while others
are attacked and perish, the exemption of the former must be viewed in the
light of exceptions, not the rule. I am inclined to believe that the greater
number of exemptions in question are found to occur in countries where the
benefit of acclimatization is obtained, and that the escape of such individuals
is due to that cause, or to the protective influence of an attack which had
occifrred prior to their having acquired the habit of indulgence referred to.
Let unacclimatized and unprotected individuals, while indulging habitually in
the intemperate use of intoxicating liquors or of stimulating and highly nutri-
tious food, expose themselves in such climates during the sickly period, and

! Condie and Folwell, Appendix, p. xii.
* Dickson, Eclectic Journ. of Med., iv. 118.
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lot persons of temperate habits, newly arrived there, commit excesses of any -
Aind, and their chances of escape will indubitably be far inferior to that of
those following a different and more prudent course. Nevertheless, although -
such is the view I am disposed to take of the subject, it is not to be denied
that, under very different circamstances, and in cases of equal exposure and
equal want of protection, individuals accustomed to indulgences of the kind
mentioned escape with more certainty than those who commit excesses only
occasionally—the former deriving their exemption from the power of habit,
acquired by the repeated use of articles of a stimulating character, and which
render these comparatively less hurtful than they prove to those unaccustomed
to them. “It has been observed,” says Dr. McArthur, “and very frequently
urged by the don vivant as an excuse for his mode of life, that men who live
in the most temperate manner are as liable to fever, if not more so, than those
who follow the opposite extreme. There is an appearance of truth in this
remark. Often, very often, the temperate and sober are seised with this fever
under circumstances where the drunkard escapes. A stranger, on his arrival
in the country, unless possessed of more than ordinary resolution, is assailed
by so many temptations that he has not the power to follow the plan he may
have laid down for his own regulation. He commits an occasional excess,
and next morning awakes in a high fever; while the ‘man accustomed to his
masywito dose probably feels no uneasiness, or, if he has any, a slight head-
ache, from his last night’s debauch, and flies for relief to his hot punch and
sangarve. The more temperate or regular a man has lived, any deviation
will bocome, in a proportionate degree, a strong or exciting cause of fever.
But if the drunkard and the sober man shall be attacked with fever, the
former has not an equal chance of recovery with the latter.”

1u this country, where, as we have seen, acclimatization does not obtain,
wases of exemption of persons addicted to indulgences of the sort can only
be found among those who have passed through the disease at some former
period; and, from all the information I have heen able to collect on the sub-
ject, and the observations I have myself made, I am disposed to conclude
that all others are more liable to an attack, and, when so attacked, have a
slender chance of recovery.

But while such is the danger arising from the occasional, and especially the
habitnal, use of stimulating food and spirituous liquors, it is certain that a
oontrary course—a sudden change from a generous to an abstemious diet—
produces an injurious effect, and brings on an attack of the disease in indi-
viduals who otherwise might, in all probability, have escaped. Currie (p. 10)
and others have noted the circumstance, of the trath of which I have no
doubt. Even free livers and free drinkers experience an injurious effect from
o sudden adoption of a temperate regimen. But on this point, and on the
question as to whether a generous mode of living short of intemperance, as
afirmed by Dr. Musgrave,® or a strictly temperate or abstemious one, had
best be pursued, I shall have occasion to dwell in a subsequent chapter, and

1 Johnson on Tropical Climates, p. 850. 2 Med.-Chir. Trans., ix. 105.
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seed not enlarge upon it at present. Suffice it to remark, in conclusion, that,
vhatever view we may entertain on this subject, the injurious agency of stimu-
lating aliments and drinks presents nothing more than might have been anti-
cpated from their known action on the system. Producing over-excitement
ia the latter, they exercise, when transient, a local impression on the digestive
orqans, which they surcharge, fatigue, and stimulate! to a degree which would
be iscompatible, under all circumstances, with a healthy state of the functions,
bet which becomes doubly injurious when these organs—the stomach particular-
ly—are labouring under a state of increased excitability or irritation, resulting
from the action of the high atmospherical heat and other causes of excitement
wder the influence of which the individual is placed, which debars them
from the possibility of resisting the effects of additional and sudden stimu-
ltion, and, from the disturbance thus created, opens the way for the morbid
mpression of the remote cause of the disease. As to the manner in which
the babitual use of food to excess, and especially of spirituous liquors carried
w the degree of intemperance, operates in facilitating the agency and aggra-
nting the effects of that cause, little need be said. Every one will refer it
inpart to the indirect debility and weakening of the vital powers of the whole
economy; to the semi-disorganization of parts essential to life; to the general
disorder of the nutrient process; also to the constant over-excitability of the
orzans of digestion which attends such practices, as well as to the rapid oxida-
tion of substances thus used to excess, whereby they are themselves eliminated
from the blood, and, by robbing the oxygen supplied by the respiratory pro-
eess, prevent a like change in other materials of which it is one of the special
cbjects of that process to get rid, the whole inducing a change in the system
vhich places it at the mercy of most morbific influences, and deprives it of the
degree of reactive power required to enable it to surmount the encroachments
of these, and insure their timely elimination.

These remarks relative to the injurious effects -of sudden repletion and
stimalation, in times of epidemics, of organs already in a state of excitability or
irritation, will account for the fact, observed in all countries within the yellow
feser zone, of individuals being seized with the disease the day after indulging
in an excess, and attributing to a simple indigestion the symptoms under
which they labour.* Dr. Raush, in his account of the epidemic of 1794 (iii.
202), calls attention to both the suddenness of such attacks and the mistakes
to which they gave rise; not without, however, riding his favourite hobby,
about the unity of disease, and the exclusive prevalence of one disease,
farther than most readers will subscribe to. ‘‘It was sometimes unfortunate
for patients when the disease was excited by an article of diet, or by any other
cause which acted suddenly on the system, for it led them, and in some in-
stances their physicians, to confound those exciting causes with its remote
cause, and to view the disease without the least relation to the prevailing
epidemic. It was from this mistake that many persons were said to have

? Pugnet, p. 885; Bally, p. 865; Rochoux, pp. 26, 27.
2 Rochous, p. 27.
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did of intemperance, of eating ice-creams, and of trifling colds, who cer-
tainly died of the yellow fever. The rum, the ice-cream, the changes in the
air, in all these cases, acted like sparks of fire which set in motion the qui-
escent particles of tinder or gunpowder.”

Immoderate Evacuations.—We have seen that, among the predisposing
and exciting causes of the yellow fever may be enumerated a rigid, abste-
mious diet. 8till more injurious will be found a resort to immoderate evacua-
tions, or anything calculated to debilitate considerably the system. Whether
moderate bleeding and purging will, as Dr. Rush* and others have urged,
prove advantageous in warding off the disease, or diminishing its violence, is
a question I need not now investigate; but certain it is, that the eminent
physician just named, while advocating the practice, acknowledges that some
persons, from noticing its success, were led to use those remedies in an excess,
which both predisposed them to the disease, and excited it into action. *The
morbid effects of these evacuations,” he adds, ‘‘ were much aided by fear—
for it wgs this passion which perverted the judgment in such a manner as to
lead to the excessive use of remedies which, to be effectnal, should only be
used in moderate quantities” (p. 36). Currie (p. 10), in like manner, enu-
merates among the predisposing causes of the disease ‘‘ frequent purging and
bleeding.” Dr. John Clark, in his work on the diseases incident to long
voyages (i. 164), entertains similar views. Lempriere (ii. 11), speaks of the
injurious effects resulting from violent evacuations of all kinds, whether
nataral or artificial. Osgood, too, enumerates sudden excess of any of the
evacuations among the predisposing causes of the disease. “ Irregularity
in the discharges from the bowels, the skin, and the urinary bladder, is very
often introductory to malignant fevers. These have been occasioned by
taking remedies while in health, with the false expectation of preventing
them. If the body chance to be a little bound, which is as natural to it as
for the mind at times to be dull, it is conceited immediately that a purge is
necessary. A dose of jalap and calomel, or some other strong purgative, is
accordingly taken, which excites much irritation, and sometimes inflamma-
tion on the surface of the intestines; and a flux, vomiting, suppression of
urine and of perspiration, or even a malignant fever, takes place in conse-
quence.”® Many individuals, indeed, have not only been placed in a condi-
tion to be necessarily and strongly impressed by the efficient cause of the
disease, but many an attack has been quickly brought about by an imprudent
bleeding, by & small dose of purgative medicine, or by a diarrhcea occasioned
by ordinary and casual canses.

GxsTA. Fatigue.—Fatigue of body, induced by labour, by walking,
riding, dancing, watching, or the like—but more especially when combined
with exposure to the heat of the sun—has at all times, and in all places,

Jpoen regarded, when carried to excess, as a fruitful cause of an attack of

- yollow fever. It hastens and increases the disintegration of the muscles, the

perticles of which cannot be oxidated and eliminated with sufficient rapidity,

2 Caution to Seamen, &c., p. 13.
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and consequently remain in the blood, the life power of which they impair.
Like the other influences noticed, it hence exhausts the power of the system
and lessens its capability to eliminate the efficient cause, and resist its bane-
fal impression. ‘‘ Labor sub sole fervido, vel per se vel cum ratione intem-
perata vivendi junctus, originem dare possunt huic febri,” says Dr. Veitch,*
and a like sentiment is entertained on the subject by the best authorities in
the West Indies and this country.®* As regards the former, it has been re-
marked, that every forced march of unacclimatized troops is sure to be fol-
lowed by a large accession of cases. In the same category must be placed
all actions which excite the imagination and strongly stimulate the system—
excesses of all sorts—gambling, and the like.* Relative to the fever of this
city, we find the College of Physicians, in their Address in 1793, recom-
mending to the citizens to avoid all fatigue of body.* Dr. Currie (p. 10)
dwells on the injurious effects of the same cause, and Dr. Rush does not hesi-
tate to say that it was labour which excited the disease so universally among
the lower class of people. “ A long walk often induced it. Few escaped it
after a day, or even a few hours spent in gunning.” ‘‘Perhaps riding on
horseback, and in the sun, was the exciting cause of the disease in most of
the citizens and strangers who were affected by it in their flight from the
city.”™ -
Venereal Excesses.—The physical enervation and nervous disturbance re-
sulting from repeated indulgences in the venereal act, have long been re-
garded in the light of s fruitful predisposing and exciting cause of epidemic
diseases of a febrile character. Centuries ago Hippocrates pointed out the
injurious effects of the act during those seasons of the year most prolific of
complaints of the kind: Venus neque mstate, neque antumno utilis est;
estate in totum, si fieri potest abstinendum. In more recent times, an author
whose writings long ranked among the most prized of text-books, tells us:
‘* Immoderata seminis profuso non tantum utilissimi humoris jactura, sed ipso
etiam motu convulsivo que emittitur, frequentius repetito, imprimis leedit.”
Writers on the plague and the climate of Egypt have, with few exceptions,
noticed the banefal effect of this traly morbific agent.” Dr. Johnson (Zrop.
Ct., pp. 16-7), Fontana (p. 7), and other writers, have referred to similar

! Methodo, &c., p. 27. See also his work on Yellow Fever, p. 157.
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results as regards the fever of Bengal, and other parts of India; and if we 5

except Dr. Rufz (p. 34), of Martinique, and a few other writers on the yellow

fever, who express some doubts as to the injurious tendencies of repeated
coition, there is scarcely a writer on the disease, whether within the tropics,
in this country, or in Europe, who has not dwelt, with more or less emphasis,
on the reality of those tendencies. * Sexual pleasures,” says Dr. Celle,
‘““ have certainly killed more men in hot and yellow fever regions than intem-
perance.” Among the first, we have the testimonies of Desportes (i. 28),
Poissonnier (p. T), Lempriere (ii. 10), Pugnet (p. 835), Caillot (p. 138),
Dict. des Sci. Méd. (xv. 860), Lind (p. 185), Savarésy (p. 228), Dariste
(p- 20), Bally (p. 875), Rochoux (p. 28), Reporters on the Fever of Cayenne
#n 1850 (p. 161), and more especially of Chervin, who, in his report to the
Academy of Paris on the memoirs of Rufz, and in commenting on the state-
ment of the latter says: ‘ Notwithstanding all this, it is a fact that those
excesses constitute one of the most powerful causes of the development and
severity of the yellow fever. The reporter of your committee could mention
several remarkable examples of their fatal effects—which, indeed, have been
pointed out by almost every observer” (p. 34). Pariset (p. 511), Rochoux
(p. 116), have noticed the same results in Spain; and in this country, Ad-
doms (p. 19), Valentin (p. 90), Thomas (p. 77), Gros (p. 8), Townsend
(p. 286), are equally explicit on the subject; while, in reference to the fever
of Philadelphia more particularly, Deveze (p. 114) says: ‘‘ As for the act of
coition, it is a well recognized rule, that it must be abstained from, as much
as possible, in countries labouring under an epidemic. In those countries it
has always been noticed that newly married couples invariably fall victims to
the disease.”

Professions and Occupations.—In most of the epidemics of yellow fever,
the records of which have been preserved, it has been remarked that certain
occupations of life have a predisposing or exciting tendency; while others
act in a contrary manner, and appear to place the system in a condition
best fitted to resist the action of the efficient cause. ‘‘It has always been
observed,” says Deveze (p. 111), ‘“‘that curriers, tanners, soap-boilers, can-
dle-makers, and, in general, all those who habitually breathe an unwholesome
atmosphere, are not liable to the disease.” Dr. Rush, in like manner, notices
the comparative exemption of butchers, only three of whom out of nearly
one hundred died in 1793. The scavengers also escaped almost entirely ; a
very few grave-diggers were infected—a circumstance already naticed by Dr.
Clark; and scarcely an instance was heard of persons taking the disease
who were constantly employed in digging cellars (iii. 83, 84).

A similar remark has been made by Dr. Merrill, of Natchez, in reference
to the exemption of butchers * who are more accustomed to putrid animal
exhalation than almost any occupation.” By Valentin (p. 91), Caillot (p. 123),
_ Rochoux (p. 116), and other writers® on the fever of various parts of this
country, Europe, and the West Indies, the same preservative influence of

! Hyg. des Pays Chauds, p. 218. ® See Med. Repos., ii. 200.
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those occupations, and others of & kindred nature, has been noticed so point-
edly, that although Bally (p. 307), may doubt the accuracy of the facts men-
tioned, and place the opinion in question among the dreams of the imagina-
tion ; it would be hazardous to deny the reality of the exemption. This
reality, even were the facts by which it is established less positive than we
know them to be, would receive confirmation from the circumstance, that
similar exemptions were noticed by Ambrose Paré during the plague of Paris
in 1565 ; at Moscow, a8 well as at London in 1665.* Tanners escaped at
Rome, according to Fonsaca, Mindererus, and Schenck.?

Bat, while the occupations mentioned have a tendency to preserve the sys-
tem from the agency of the cause giving rise to the yellow fever, others pro-
duce a different effect. Sir James Fellowes (p. 61), quoting from Arejula,
says ‘‘it was observed that few cooks escaped during the epidemic (of 1800),
and it was very prejudicial to those who were obliged to remain long near
the fire.” The same fact was observed by Bally (p. 307), and by Townsend (p.
253), in regard to individuals engaged in sugar-house operations; by Drys-
dale (Med. Mus., i. 1), as regards blacksmiths. Rochoux (p. 116) alludes
to the liability of bakers, locksmiths, and especially cutlers, and remarks that
one of the streets of Barcelona, principally inhabited by the latter, had 180
deaths ; tailors also, as well as mattress-makers, suffered greatly. Pariset,
slluding to the greater liability at Barcelona of cooks, blacksmiths, and espe-
cially bakers, says, with his usual exaggeration: ‘‘The bakers of Barce-
lona were so rapidly carried off by the disease, that it was at one time feared
that no one would be left to farnish bread” (p. 454). A circumstance so
generally noticed elsewhere, and which has been observed to occur in relation
to the bubonic plague both in the East and at Moscow,® could not fail to be
noticed in this city. Hence, as Deveze remarks, ‘locksmiths, bakers, and
all those who habitually go near to furnaces are easily attacked by the disease”
(p- 111). Dr. Raush, in like manner, notices the greater mortality among
bakers, blacksmiths, and hatters (iii. 49).

As was the case at Barcelona in 1821,* and as has been the case in every
place—at least in temperate climates, where the sphere of operation of the
efficient cause is more circumscribed—the disease in this and other cities of
the Union has mostly prevailed among the lower and poorer classes of society.
The cause of, the greater liability of this portion of the population must be
sought in their greater exposure to the action of predisposing and exciting
agencies, but especially to their inhabiting localities where the efficient cause
of the disease is more extensively diffused and its action most energetic, and
to their occupying crowded, ill-ventilated, damp, and filthy houses. The in-
fluence of locality, in this respect, is well illustrated by the occurrences of

t McLain, i. 271, 272; Wittman, p. 521.

$ Plouquet, Bibliotheca, vi. 364. See Hancock, p. 183; Thomas’s Practice, p. 228;
Volney, ch. 17; Webster, ii. 383.

3 Wittman, p. 621; C. Maclean on Epid., i. 264; S8amoflowits, Mém. sur la Peste, &o.,
p-124.

¢ Rochoux, p. 117; Pariset, p. 498.
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Barcelonette in 1831; for there the disease proved more general and fatal
among the rich, who, for various reasons, occupy the streets bordering on the
port; while the poor reside in the upper and more healthy portions of the
suburb.!

But, by whatever class of the population such localities may be occupied,
and whatever may be the portion of a city where such localities are situated,
it is found that there the chances of escape are greatly lessened, and the
disease, when it occurs, assumes in general a more malignant and dangerous
character. In saying this, I lay aside for the present the question as to the
evolution from these localities of the efficient cause of the fever. Admitting,
for the sake of argument, that this cause has not its origin in these places, or
at least not in all of them, it is impossible to shut our eyes to the fact that the
localization of the yellow fever takes place only, or principally, where certain
peculiar combinations of materials appertaining to the soil, or which mayhave
found their way there accidentally or otherwise, are discovered; that it takes
place algo in houses, rooms, yards, &c., where we meet with certain peculiari-
ties and conditions of circumstances connected with the population, or where
the objects by which they are surrounded, and which are known to be inimical
to health, exist—offensive effluvia, putrescent food, foul water, imperfect ven-
tilation, besides some of the agencies already dwelt upon. Bearing this in
mind, we arrive at once at the conclusion, that the real cause, whatsoever it
may be, meets there certain agencies which so modify the system as to render
it liable to its morbid impress. In a word, what many regard as the active
and efficient cause of the yellow fever, may, after all, be only a predisposing
agent. If this be correct, the disease is in that respect, on an equal footing
with others of a kindred nature. Every one knows that while Asiatic cholera
and the febrile exanthemata are never produced by the malarial exhalations
evolved from foul localities or marshy surfaces; while typhus and typhoid
fevers are, as it is said, seldom the offspring of the former, and certainly never
of the latter; while none of these diseases are occasioned by the ingestion of
putrescent food, by the use of foul water, by imperfect ventilation, by starva-
tion, by excessive muscular exertions, by the intemperate use of alcoholic
liquors, and the like; and while, with the exception, perhaps, of typhus, they
do not arise from the effluvia proceeding from the human body—particularly
the lungs and skin—and consisting of the effete and highly putrescent matter
mingled with the air or perspiration—it is a notorious fact, that they are
principally rife in situations where such influences operate, and strike with
greater violence, malignancy, and fatality among individuals exposed to their
baneful effects. This is true, whether the disease be the product of a zymotic
poison floating in the atmosphere, and independent for its development of
any organic process, as Asiatic cholera; or whether it arises from a poison
formed in the system and transmissible from one individual to another through
means of contact, or the medinm of the atmosphere; or whether, again, it is
due to a particular poison proceeding from external sources of animal or

! Rochoux, p. 117,
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vegetable decomposition, or from the result of a morbific condition of the
system, as is the case, perhaps, with puerperal complaints, erysipelas, and
what has been denominated surgical fever.

It will only be necessary to open the records of cholera in all the countries
it has visited, and especially in England, where the subject has been inves-
tigated with greater attention than elsewhere, or of typhus or typhoid fevers,
to be perfectly satisfied that, where the predisposing inflnences in question
exist, there these diseases rage with the greatest violence.

The same must be admitted to take place in relation to the yellow fever,
which, like autumnal and periodic fevers of all grades—supposing them not
to be produced by malarial exhalations—are, like other diseases, principally
rife among individuals whose systems have been for a greater or less period
of time under the depressing influence of such exhalations. These, like the
rest of the recognized morbific influences mentioned, must, at the very least,
be admitted, in accordance with that view of the matter, to act injuriously by
predisposing the system to the action of the disease; and, when examined
attentively, the effect will be fonnd to be evidently accomplished, as Dr. Car-
penter well remarks, by producing in the blood of the individual exposed to
them an excess of those decomposing organic compounds, which, as physio-
logy teaches us, are always present in the circulating current in minute pro-
portion; being conveyed by it from the spots in which they are introduced,
or in which they are generated, to the organs through which they are to be
eliminated; and an excess of which is manifestly producible, either by the
direct introduction of those matters from without, in the food or drink con-
samed, or in the air respired; or by the production of them within the body,
at a rate beyond that at which they are normally eliminated; or, again, by
some obstacle to their elimination, which prevents the amount ordinarily
originated from escaping at its normal rate through the usual outlets.*

APPLICATA AND EXCRETA. Cold and Wet.—It has ever been found, in
all places subject to the yellow fever, that exposure to cold in any way, espe-
cially when the body is heated or perspiring through the effect of exercise or
otherwise, as also exposure to the coolness and chilliness of night air, to a
shower of rain, &c.—it has been found, I say, that these are frequent exciting
causes of the disease. Many an individual, who otherwise might have escaped
the direfal effects of the pestilence, has been stricken down in consequence of
an imprudent neglect of proper precautions in respect to such influences, or an
accidental exposure to them. Hence, we find that most writers on the yellow
fever of tropical or temperate climates dwell on the injurious effects of even &
momentary exposure to wet and cold. The Cubans attach great importance
to the necessity of avoiding wet clothes; in order to accomplish this, they strip
themselves whenever it rains and they cannot shelter themselves, and receive
the shower on their bare bodies. The process, they say, is free from danger,
sod assimilable to & bath.* Pugnet remarks that, in the West Indies, it is
not uncommon for the suffocating heat of the day to be tempered by cool

1 Brit. and For. Med.-Chir. Rev., Jan. 18568, p. 162.
8 Ulloa, Mém. Phil., i. 262.
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winds of short duration, which, while proving grateful to the feelings, are
fraught with danger to those who come within reach of their influence (p. 335) ;'
and Savarésy (p. 228), McArthur (p. 850), Ferguson (Med.-Chir. Trans., viii.
148), Hunter (p. 18), Moseley (p. 432), Rufz (p. 36), Hillary (p. 246), Lem-
priere (ii. 9), Bancroft (pp. 29, 185), Gonzales (p. 309), Ulloa (Mém. Phil.,
i. 2562), Dict. des Sci. Méd. (xv. 361), Moreau de Jonnes (pp. 98, 253), Bally
(pp. 368-374), Rochoux (p. 29), Dariste (p. 217), Osgood (p. 22), and others,
have pointed out the injurious effects of this and other kindred agencies.
Authors on the fever of Europe and this country—Girardin (p. 51), Pariset
(pp. 471-479), Wood (i. 307), Cartwright (p. 17), Ticknor (iii. 219), Drys-
dale (i. 32), Archer (p. 66), Brown (p. 74), and Thomas (p. 26)—are equally
explicit on the subject. Impressed, from experience, with the conviction of
the danger of exposure to cold and wet, the College of Physicians, in their
address issued in 1793, recommended to the inhabitants of Philadelphia to
avoid standing or sitting in the open air, ““to accommodate their dress to the
weather, and to exceed rather in warm than in cool clothing.”t Other writers
on our epidemics are not less positive as to the danger of vicissitudes of tem-
perature and exposure to wet. Entering more fully on the subject, Dr. Rush
remarks that in 1793 the fever was brought on by the night air of the warm
month of September, when the dress was not accommodated to the great cool-
ness of that period; adding, that the .disease was excited in one case by a
person only wetting his feet in the month of October, and neglecting after-
wards to change his shoes and stockings. ‘‘Every change of the weather,”
he says, ‘‘that was short of producing frost, evidently increased the number
of sick people.” ‘‘After the body had been heated by violent exercise, &
breeze of cool air sometimes excited the disease in thase cases where there
had been no change in the temperature of the body;'” and in a subsequent
publication, he says that while heat has excited the yellow fever in thousands,
cold has excited it in tens of thousands.®

From what has just been said, it will readily be inferred that exposure to
night air, sleeping in the open air, exposing the body in any way to the re-
frigeration produced by upper radiation of heat, and the use of cold drinks
when the body is heated, will act injuriously, and tend not only to predispose
the system to the impression of the cause, but to bring on an attack. Warren
long ago noticed the danger accruing upon ““drinking large draughts of cool
liguors, particularly cold water, upon the aforesaid occasions.” ‘‘Sometimes,”
says Dr. Blair, ““the determining cause seemed of the slightest description—
the shock on the stomach of an ice-cream or glass of ice-punch, or the indi-
gestion of an unripe orange, would occasionally set the train of symptoms in
motion” (p. 60).

So evident and active is the agency of these causes in exciting the disease
in individuals exposed to their influence, that there are not wanting those
who, as Folchi, Santarelli, Jones and others have done in regard to the fever

1 Carey, p. 22; Folwell, xi. 2 Fev. of 1798, Med. Ing., iii. 50.
3 On the Means of preventing Summer and Autumnal Diseases, Med. Inq., iv. 123.
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o the Pontine Marshes, as well as of our ordinary fever, have regarded the
refrigeration produced in the system by the effect of cold nights, combined
vith the common humidity of the atmosphere, the dews of that period, and
the upward radiation of heat, on bodies previously heated through the infla-
exce of the high temperature of the day, as the sole or efficient cause of the
rellow fever. Intending to revert to this subject in a subsequent chapter,
where it will find a more appropriate place, I dismiss it for the present.

That such agencies should give rise to the effect mentioned, cannot be a
mtter of surprise. Dr. Rush, in accordance with the peculiar views he enter-
ained relative to the nature of fever, thought that the action of wet and cold in
exciting the disease * depended upon the diminution of the necessary and natu-
nlbeat of the body, and thereby so far destroying the equilibrium of the system
as to enable the miasmata to produce excessive or convulsive motions of the
bloodvessels.” Without stopping to examine the correctness or erroneousness
of this explanation, it will be sufficient to remark that any external agency
apable of disturbing, even momentarily, the healthy tone of the system, of
driving excitement from the surface to the central organs, and cansing a sudden
sbstraction of cutaneous caloric and a suppression of perspiration, will necessa-
rily occasion morbid changes in the fanctions, and place the system in a condi-
tion to be affected more surely than it would otherwise be by the efficient cause
of the fever. The maintenance of health under the jnfluence of high tempera-
tare, atmospheric or artificial, has even been considered as depending in a
marked degree on the non-interruption of cutaneous excitement and of the per-
spirable process. Carried beyond certain bounds, this excitement, it is true,
induces a diseased state, which, among other effects, renders the system suscep-
tible to the impression of morbific influences, whether of a contagious or other
character ; but I need scarcely call the attention of the reader to the fact that
the sudden diminution of that excitement, and the suppression of the perspi-
nion attending it, are, under all circumstances, fruitful sources of disease,
and maust therefore readily excite into play the injurious influences of morbific
causes amidst which systems so affected are, as it were, immersed; but which,
50 long as the functions remain unimpaired and the healthy equilibrium is
preserved, are comparatively innocuous. The baneful effects of such sup-
pressions are not limited to the peculiar form of disease under consideration.
Thes are observed in regard to all complaints which assume the epidemic
character, whether these be of a malarious origin or depend on a contagious
principle.t

In conclusion, it may be remarked that the suppression of other natural or
artificial excretions, as well as the sudden diminution or removal of irritations
to which the system has become in some measure accustomed—issues, blisters,
alvine evacuations, ulcers, chronic cutaneous eruptions, discharges, or the
like—have been found to produce an injurious effect, and prove the harbinger
of an attack of the fever.*®

! Bally, p. 374; Lefort, p. 12; Rochoux, Typhus Amaril, pp. 29, 118; Blair, p. 61..
* Bally, p. 871; Savarésy, p. 176; Rochoux, op. cit., p. 80; Heastie, p. 59; Blair,
loc. cit.
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CHAPTER V.

CIRCUMFUSA.

HaviNg now disposed of those causes which, having reference to the par-
ticular disposition or condition, natural or acquired, of persons exposed to
the disease, I have, in imitation of some preceding writers, denominated
organic or sndividual, I pass to the consideration of the circumfusa, under
which title are included the various conditions of the atmosphere, such as
temperature, the electric and hygrometric states, and the natare of the aerial
currents. To the influence of each of these I shall, in this and some subse-
quent chapters, call the attention of the reader.

Temperature.—The yellow fever is undeniably a disease of hot climates
and hot seasons. Everywhere a high range of thermometric heat has been
found necessary to insure its production; for, whatever be the condition of
the localities where it generally breaks out and prevails, the occurrence fails
unless the thermometer marks a high degree of temperature, and continues
to give a certain average during some weeks or months. We all know the
average summer temperature of the tropics, the proper soil of the disease.
Nowhere, whether in Africa, the West Indies, or on the South American
coast, does it fall under 80°. At Sierra Leone, where the fever has prevailed
several times epidemically, the thermometer varies from 773° to 8640, giving
an average of about 80°. In the West Indies and on the eastern coast of
tropical America, where the disease is, as it were, endemic, and prevails
almost annually, the average range of the thermometer, during the summer
months, does not fall much below 80°. In the French islands, it reaches
rarely higher than 90°, and presents an average, during the middle of the
day, of about 85°. But there it remains nearly stationary, the variation
from the hotter to the cooler part of the year not amounting to more than
from four to six degrees, the average in the former being about 87°, and
during the latter season, 80°.! Major Tullock, in his admirable Reports
on the Sickness and Mortality of the British Army, confirms these statements,
remarking that in the windward and leeward command (which includes Bri-
tish Guiana, Trinidad, Tobago, Grenada, St. Vincent, Barbadoes, St. Lucia,
Dominica, Antigua, Montserrat, St. Kitts, Tortola, and Nevis) the mean
height of the thermometer is 804°. In none of the islands is it above 82°,
or under 79°. The difference between the highest and lowest mean range is,
even in the most variable of the islands, only 13°, and in some it is not more
than 4° throughout the year (p. 3). In that part of the island of Jamaica

! Cassan, Mém. de la Sociét6 d’Emul., v. 164-5; Savarésy, p. 241; Moreau de Jonnes,
P- 362; Bally, p. 820.
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where the fever is rife—the north side—the heat is even greater, the ther-
mometer varying from 83° to 92° throughout the year.!

Dr. N. Dickenson,® in & work already cited, says: ‘‘ By examination of a
table drawn up from s daily register, it is shown that the greatest range of
temperature has not exceeded six degrees on Fahrenheit’s thermometer in
the different years or different seasons of the same year; while the greatest
difference observed, at any time within the twenty-four hours, has seldom
been more than fourteen degrees ; the thermometer upon these occasions being
exposed in the shade to a northern aspect in a large room, through which
there passed a current of air.

*‘ The medium height, thus observed in the neighbourhood of the coast, and
about 700 feet above the level of the sea, has been from 82° to 84°. The
greatest elevation, about 96° and the lowest 72°. Exposed to the direct
impression of solar radiation, the mercury in the thermometer has risen to
1400.”

In Vera Crus, according to Humboldt, the mean temperature of the year,
during a period of fourteen years, was 77 (25 Cent.); that of the sickly
season, from April to October, inclusive, was about 80° (27.09 Centigrade),
whereas in the winter, November to March, inclusive, it did not attain to
more than about 72° (p. 767).

It will be useless to cite more facts in proof of the connection of high at-
mospheric temperature with the prevalence of yellow fever in tropical regions;
for this copnection is universally recognized not as regards one portion of those
regions alone, but all. In every locality where the yellow fever prevails in
an endemic or an epidemic form, the thermometer gives us an average heat of
80°, or thereabout. In all these places, the disease shows itself only at the
period of the year when the heat is greatest.* In all it usually occurs with
particular severity in seasons of the highest temperature; while it seldom
attains its greatest degree of severity before the heat has continued at its
maximum average for some time.*

In our southern States, where the winter season is characterized by cool
weather, the summer heat approaches that of tropical regions;® and when the
fever, which, as is known, is not of annual occurrence, breaks out, it does
so generally in seasons when the range of the thermometer equals that of
the West Indies and of Vera Cruz, to say nothing of Puerto Bello,
La Guayra, and Carthagena; while the disease, as in the Antilles—and, in-
deed, in every part of tropical regions, appears only after this elevated
temperature has continued some time. Such has been the usual course of
events at New Orleans, Mobile, Natchez, Charleston, Savannah, Galveston,

! Tallock, p. 42.

3 Obeervations on the Inflammatory Endemic, or Yellow Fever, pp. 61, 62.

3 Mabher, p. 831.

¢ Humboldt, p. 765; Maher, p. 831; Belcher, Edin. Journ., xxiii. 248; Ralph, Ed.
Med. Ch.-Tr., ii. 52; Tullock, Rep., p. 76; Arnold, p. 26; Boyle, p. 46; Winterbottom,
Facts and Obe., vill. 72; Rufz, p. 29; Imray, Ed. Journ,, 1xx. 255, 257; J. Clark, p. 50.

¢ Chalmers, pp. 42, 47; Girardin, p. 26; Ramsay, ii. 50.
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Key West, and other places in the Gulf of Mexico and in the southern sec-
tion of the Mississippi Valley, where heat is universally regarded in the light
of an important agent in the production and diffusion of the disease.*

Nor is this less the case in our Middle States, where the summer tempera-
ture likewise approximates closely to that of the torrid zone, for in them the
fever has scarcely ever appeared, unless the mean temperature has reached, or
approached to, 80°. This has been observed at Norfolk, Baltimore, New York,
Providence, Boston, and New London. All this the reader will easily find by
referring to the writings of Valentin,® Whitehead and Selden,® Archer,* Dal-
mas,® Miller,® Seaman,” Bayley,* Townsend,® Drysdale,*® Wheaton,* Brown,
Channing, and others.?* Sir Gilbert Blane has called attention to the same
fact, in relation to the yellow fever of Europe,** and his observations are fully
confirmed by those of every writer on the epidemics of Cadiz, Barcelons,
Gibraltar, Leghorn, Xeres, Seville, Carthagena, Marseilles, &c., where the
appearance and prevalence of the disease has, as elsewhere, invariably been
associated with a mean temperature, in every way eqna.l to that observed
during sickly seasons within the tropics.®

! Gros, p. 6; Thomas, pp. 62, 78, 109; Barton, Fev. of N. O. in 1838, pp. 4, 6; Bax-
ter, Med. Repository, xxi. 8; Rept. on Fever at N. O. in 1819, p. 6; Ib. for 1839, Journ.
of Med. Soc., p. 166; Ib. for Fev. of 1820, p. 4; Shecut, Med. Essays, pp. 77, 98, 108;
Tooley, Fever of Natches, in 1828, p. 7; Girardin, p. 61; Merril), N. A. J., ii. 287; Ib.,
Med. and Phys. Journ., ix. p. 288; Monnett, pp. 11, 85; Chabert, p. 28; Perlee, Med.
and Phye. Journ., iii. 17; Amer. Almanac, 1846, p. 82; Allen, Vital Stat. of Baton Rouge,
N.O0.J., viii. 69; Barton, Rept. to State Med. Soc., p. 14; Charleston Med. Journ., iv.
p- 803; Cartwright, Med. Recorder, ix. 6; Dickson, Med. and Phys. Journ., iii. 251;
Ib., Eclectic Journ., iv. 112; Simon’s Address, p. 8; Ib., Rept, p. 10; Chalmers, Climate
of 8. C,, i. 164; Moultrie, p. 2; Ramsay, Hist. of 8. C., ii. 83; Lining, Edin. 'Essays,
ii. 409; Dupré, Am. Journ. (N. 8.), ii. 882; Waring, p. 20; Tucker, Barton’s Med. and
Phys. Journ., ii. 22; Fenner, N. O. Journ., Sept. 1848, p. 194; Fenner, Fev. of N. O.
in 1858, pp. 8, 9; Ib., Trans. of Am. Med. Assoc., vii. 427; Drake, ii. 193, &c.; Barton,
Rept. on Sanit. Condition of N. 0., 18563, p. 229, &e.

% Fidvre Jaune, pp. 85, 86. 3 Med. Repos., iv. 129.

¢ Med. Recorder, v. 61. 8 Fiévre Jaune, pp. 30, 88.

® Works, pp. 118, 119, 433. 7 Webster’'s Collection, pp. 1, 2.
8 Fever of N. Y. in 1795, pp. 51-2, 124. ? Fever of N. Y. in 1822, p. 259.
© Med. Museum, i. 81. 1 Med. Repds., x. 829.

18 Med. Repos., ii. 360, 467 ; Treatise on Fever of Boston, in 1798, p. 26.

13 Med. Repos., ii. 406 ; Watts, N. Y. Med. Reg., p. 30; Med. Repos., ii. 206; Smith,
on Epidemics, p. 78; Hill, Fevera of Wilmington, N. C. Recorder, v. 87; Hardie, Fever
of N. Y., in 1798, end of vol.; Revere, Fever of Baltimore, in 1819, Recorder, iii. 217.

M Dissertations, ii. 165.

15 Fellows, pp. 83, 244, 566; Amiel, in Johnson, Trop. Climates, p. 250 ; Pariset, Fidvre
de Barcelone, pp. 12,185; Robert, Guide Sanit., pp. 110, 111, 742; O’Halloran, p. 122;
Burnett, Fever of Medit., p. 205; Tommasini, sect. 161, ii. 483; Bally, p. 323; Rayer,
P- 23; Rochoux, pp. 110, 111; Audouard, p. 44; Arejula, pp. 132, 133, 134; Lind, p.
91; Berthe, pp. 154, 324. Vance, in Pym, p. 64; Tullock, Rep. on Sickness of Troops
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In the city of Philadelphia, the connection between high atmospherical
temperature and the prevalence of yellow fever has been found to hold
good. It was early pointed out, and has been noticed in all the epidemics
that have prevailed here from 1699, to the present year. We have already
seen that our summer climate approximates closely to that of the tropics, and
we may now add that on no occasion has the disease prevailed where the mean
temperature of the warm months has remained below the standard of those
regions. On this point, our several epidemics, from the earliest to the latest,
leave no doubt. Dr. Caldwell has long ago shown that the fever has never
appeared among us except during our hottest summers. In other words, we
do not experience the ravages of that disease, except during those summers
which, in point of atmospheric temperature, bear the closest resemblance to
tropical regions, and on the other hand, the fever seldom fails to appear
when the thermometer remains some time at that point. This venerable phy-
sician, who seems to have been the first on this side of the Atlantic to call
attention to this fact, shows, from observations kept during several years,
from 1796 to 1806, inclusive, that the yellow fever did not make its appear-
ance' unless the mean temperature of the summer months reached 80°, and
remained go forty days or upwards. Since his publication, a more extended
series of observations made by Mr. Cadwallader Evans, from 1798 to 1817,
inclusive, have shown that the fever, during that long period, has never pre-
vailed “at all, or 80 as to create alarm when the mean heat,” at 3 P. M., “of
all June aad July, had been lower than 79°.” The only exception to thjs.
was in 1802, when the thermometer indicated a mean of 78°. These observa-
tions show that “‘in every summer, where it has been above 799, it (the dis-
ease) has prevailed more or less, and the mortality has been regulated very
much by the heat being higher or lower. In 1793 and 1798, which were the
hottest summers in all the twenty-five years, it prevailed most, and was
attended by the most extreme mortality. In 1797, 1799, 1803, and 1805,
when lower degrees of heat prevailed, the mortality was less. In all the
other years (except a small mortality in 1802), when the mean heat of those
two months was below 799, at the hour mentioned, we have had no alarm of
yellow fever.”

The same connection has been noticed and dwelt apon by others in this
city in reference to some of the epidemics mentioned, and those which have
since occurred—Deveze,* Chapman,* Folwell,® Ffirth,® Rush,” Currie,* Em-
len,® Carey,*” Jackson,' and Jewell.** In all, we find that the fever has only

1 Fever of 1805, p. 15; Med. Mem., pp. 140, 143; Ib. (1826), p. 87.
8 Cadwallader Evans in Eclectic Repert., vii. 425; Med. Rec., i. 139.
3 Op. cit., p. 116. 4 Med. and Phys. Journ., viii. 856.
¢ Fever of Phila. in 1798, pp. 18, 22; Ib., 1797, p. 48.
¢ Treatise on Mal. Fev., pp. 21, 22, 28, 24. 7 Works, iii. 41, 49, 120.
® Caurrie, Fever of 1798, pp. 2, 4, 5, 87, 88; Ib., Fever of 1793, p. 15; Fev. of 1799,
29.
P ® X. A. Journ., v. 829. © Fev. of 1793, Meteorol. Tables.
" Fev. of 1820, pp. 12, 18. 12 Fev. of 1858, pp. 10, 40.
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occurred in seasons marked by a degree of heat equivalent to that of the
tropics. :

With these facts, as to the necessity of a tropical temperature of some
continuance for the development of yellow fever, we find ample reason for
regarding heat as playing an important part in the production of the yellow
fever, whether we view it as a necessary, exciting, or predisposing cause, or
as aiding in the development of agencies of a more efficient nature.

Here, as in the South, and in the West Indies, the disease is almost inevita-
bly brought on by exposure, on the part of those unacclimatized to the heated
atmosphere of a sickly locality—especially to the action of the sun—the
danger of an attack being proportioned to the extent of that exposure. The
nature of the agency of heat has been so considered by Dr. Rush, who says:
“ Heat from every cause, but more especially the heat of the-sun, is a very
common exciting cause of this disease (of 1793). The register of the
weather during the latter end of August, the whole of September, and the
first two weeks in October, will show how much the heat of the sun must
have contributed to excite the disease, more especially among labouring
people. The heat of common fires likewise became a frequent cause of the
activity of the miasmata where they had been received into the body; hence,
the greater mortality of the disease among bakers, blacksmiths, and hatters,
than among any other class of people” (iii. 49). Deveze, in like manner,
dwells on the efficiency of heat as a cause of yellow fever (p. 116), and, after
enumerating exposure to the direct rays of the sun among the exciting
causes (p. 118), remarks, that everywhere the intensity of the disease and the
number of persons attacked are in direct ratio to the elevation of the thermo-
meter (p. 116). Others among our writers have been equally explicit relative
to the agency of solar heat, whether as a predisposing or an exciting cause of
the disease—Chapman, Emlen, Caldwell, Folwell, &c.—and in various places
on this and the other side of the Atlantic sentiments of kindred nature bave
been expressed. * Exposure to the sun,” says Dr. Osborn, “is & circum-
stance which must, in some degree, be submitted to, but should be avoided
as much as possible, for there is no one exposure so dangerous as this; it is
never safe to stand or move in the sunshine without a hat cither of fur or
wool” (p. 12). In fact, insolation has been regarded at all times and in all
places a8 a fruitful agency in promoting the development of an attack.t

It may be remarked in confirmation of what precedes, that other diseases,
bearing more or less analogy to the yellow fever, require for their development,

! Makittrick, p. 116; Williams, p. 18; Addoms, p. 19; Moultrie, p. 3; Gonzales,
p- 819; 8. Brown, p. 74; Savarésy, p. 285; Bally, p. 878; Rochoux (F.J.), p. 262; Ib.,
Obs. sur les Diff. Maladies, p. 27; A. Hosack, p. 21; Caillot, p. 159; E. H. Smith,
pp- 88, 92; Dickenson, pp. 13, 49, 87; Pariset, p. 479; Kéraudren, p. 61; Valentin,
p- 90; Drysdale, Med. Mus., i. 81 ; Thomas (2d ed.), p. 78; Gros, p. 8; J. Clark, p. 45;
Arnold, p. 84; Blane, Dis. of Seamen, p. 426; Trotter, i. 348; Grant, pp. 87, 58;
McArthur, p. 850; Hillary, p. 146 ; Vincent, pp. 6, 42; Rouppe, p. 296; Dict. des Sci.
Méd., xv. 361 ; Moreau de Jonnes, pp. 98, 2563 ; Lallemant, Fev. of Rio Janeiro, p. 41;
Doughty, pp. 71-2; H. McLean, p. 15; Dancer, p. 84; Veitch, pp. 68, 77; Chisholm, i.
124; Henderson, p. 4.
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and are under the control of, a certain amount of atmospheric heat, and thas,
like this fever, they are brought into action by exposure to the influence of
the atmosphere of an overheated and unsheltered locality. The connection of
a southerly constitation of air with pestilence was long since recognized by
Hippocrates, Aristotle, Galen, Celsus, and other physicians and philosophers
of antiquity. It was pointed out by Rhazes and Avicenna, and; at a less
remote period, by Lomnius, Diemerbroeck, Mercuriales, Forestus, Baynard,
Mead, and many modern writers. Our bilious remittent requires for its de-
velopment a continuance of hot weather. The researches of Dr. Drake, in
reference to the Valley of the Mississippi, show that, with the decrease of
yearly and summer heat, other conditions continuing unchanged, there is an
abatement of the fever; that a summer température of 60° is necessary to
the production of fever, and the latter will not prevail as an epidemic when
the temperature of that season falls below 65°; finally, that if the other con-
ditions favouring its production are deficient, it will cease before those
reductions of temperature have been reached.

The pecessity of a high degree of atmospheric heat for the extrication or
production of the febrile canse out of the materials from which it is usually
found to be obtained, is every day illustrated in Italy; for there, as elsewhere,
marshes or collections of putrescent substances, which are, to all external
appearances, in a fit state to evolve the poison, and even to emit vaporous
efluvia offensive to the olfactory nerves, remain innocuous so long as the
thermometer does not reach & high point.?

«* If the temperature,” says Dr. McCormack, ‘‘ prove habitually below 809,
whatever be the exuberance of vegetation or the quantity of marsh land,
malaria is never generated. Malaria does not subsist in the north of England,
nor in Scotland, nor in Ireland, nor in Sweden, Denmark, or Norway, nor in
the colder parts of Europe, Asia, North and South America; in fine, no-
where, s0 long as the temperature—a few degrees more or less—keeps below
80°. Let it rise above this, and thereupon we have malaria, and periodie
fever in all its forms.”? The same remarks are applicable to the fevers of
France, 8pain, of India, and of Africa; while in every region where periodic
fevers of various types prevail, exposure to great solar heat is often—in some
places almost inevitably—followed by an attack. Every instance of fever that
occurred in the river Niger, Dr. Pritchett assures us, could be traced to solar
exposure, which was therefore, he adds, the obvious immediate exciting
cause.?

That the elevated and prolonged temperature which, as we shall see, ac-
companies the manifestation of yellow fever, is rightly viewed as a fruitfal
cause of the latter, might indeed have been inferred d priors from the known
effect of that agency on a system unaccustomed to its action. By itself, and
independently of other causes, it produces—whether through the electrical

1 Thouvenel, Climat de I'Italie, iv. 212.
8 McCormack on Malsris, Edinb. Med. J., lv. 872,
s Some Account of the African Remittent Fever, pp. 187-8, 145.
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changes elicited by it, the greater dilution of the air, and the consequent less
oxygen contained in a given bulk of the latter, matters not—disease even of
a febrile character, or deranges the visceral organs to such a degree as to
predispose them to the impression, or aggravate the effect of other morbifie
causes, Heat produces a direct excitement on the nervous force ; contraction
when applied to motor nerves, sensation, both special and common, when
applied to sensorial nerves. Conversely, it is directly generated by the ex-
citement of that force—showing a relation between these two agencies in
some respects similar to that which exists between the nervous force and
electricity, though less intimate in degree. As an agent of great power, in
these respects, it has long been recognized. The medical literature of all
countries exhibits many proofs of the fact, that a burning atmosphere and
devastating diseases are often associated together. One of our owa writers®
reminds us that even the poets, who, though styled *the sons of fancy, and
the fathers of fable,” are ‘‘ indisputably among the most accurate observers
of nature, have not less uniformly connected the rage of the dog star with
the ravages of pestilence.”

It is remarked of those who, from a cold or temperate climate, arrive in
tropical regions, that even when they avoid exposure to the direct rays of the
sun, they experience a truly distressing sensation of heat, a marked accelera-
tion of the pulse, and, towards the warmest part of the day, an irresistible
disposition to sleep, attended with a feeling of lassitude, and sometimes ful-
ness and heaviness of the head. The nervous power is impaired, and, as a
consequence, the muscular is enfeebled. The cutaneous surface becomes, as
it were, puffed up, the face and eyes are red, and perspiration—the natural
vent which nature has established for the escape of superabundant heat—is
excited by the least muscular exertion. During the night the individual is
restless and excited. Sleep is often interrupted, the tongue dry, the thirst
great, and the mouth somewhat bitter. Towards morning he feels better,
and continues so until eight or ten o’clock, when the symptoms of the pre-
vious day are renewed.

The effect is more severe when the individual is obliged to expose himself
during several hours to the influence of the sun. The sensation of heat,
under these circumstances, soon becomes extremely distressing. The perspira-
tion is not as copious as before—for we know that excessive cutancous heat is
a bar to the secretion—but is replaced by a sensation of ardor and tingling of
the skin. Before long, the thirst becomes excessive, the pulse is febrile, and
the head and loins painful. The blood becomes affected, florid, and thin.
Epistaxis not unfrequently attends. This truly morbid state is mitigated,
though not always completely relieved, by sleep and the coolness of early
morning, and is almost certain to be converted into positive disease on fre-
quent repetition of a similar exposure. The mucous membrane of the ali-
mentary canal becomes implicated ; irritation, amounting often to the degree
constituting inflammation, ensues, and affects the stomach and bowels. The

! Chapman, Med. and Phys. J., viii. 365.
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lpatic organs, also, are deranged, the secretion of bile being often greatly
ixreased, and the fluid finding vent in choleric or diarrheetic discharges, with
wvithout dysenteric symptoms. The lungs themselves, though less frequently
thcted, suffer sometimes from irritation arising from the direct application
o bot air to their lining membrane. Nor is it less true that, in those who
wid such exposure, the protracted and excessive heat of the climate pro-
twes an undermining effect, which, in a large number of cases, finally leads
tan attack of disease.?

The picture thas offered of the morbid effects resulting from a high atmo-
pheric temperature in hot climates, is not very different from that noticed not
aly in our southern States on strangers, but in our own latitude, on all classes,
ssthe ohservations of each of our summers may fully demonstrate. To the
stion of heat during this season our systems cannot, for reasons already stated,
tecome completely inured; and though we may not suffer from it as much
1 natives of colder climates, we experience its effects to a marked extent.
At each yearly return of the warm months, few are found who do not present
wme of the symptoms enumerated, and nothing but the greatest care on the
pt of individuals thus exposed can shield the majority from experiencing
tte effects in & more serious degree. The great medical reformer of modern
times, speaking of enteritis, remarks, that he found the climate of Italy to
etercize on the French a stimulating action to which all individuals do not
asily accustom themselves.® We know what the effect of the climate of
India and other hot countries is on the unacclimatized northerner. Every-
where, as here, heat acts as a direct stimulus, exciting the system at first to
2 fehrile condition, and even occasionally producing inflammation ; or leaving
it in a state of extreme lassitude or torpor, which renders it vulnerable to
the attack of various diseases, either purely febrile, or blended with gastric,
bepatic. or intestinal distarbances.?

In connection with this subject, it may be stated that in those steamers in
which the fever breaks out in tropical climates, it has been found that, instead
of cerupying, as it commonly does on board of sailing vessels, one, two, or
thre: mouths, it not unfrequently embraces, though not equally, the greater
rart of the year. Such was the case on board the British steamers, the Dee
211 Rhadamanthus, in 1835. The reader must bear in mind, also, the obsti-
racy with which the disease clung to the Eclair in 1845. Dr. Wilson, from
whom 1 derive the reference to the two first named vessels, remarks that more
time and a larger field of observation are required to settle the point; but
that. if sach diffusion as to time in the operation of the cause of fever were
foand to hold generally in steamers, it would be interesting to inquire whether
iz was connected with the steam, or rather with the heat which produces it.*
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But are we, while admitting the agency of heat as an exciting and predis-
posing cause of the yellow fever, to regard it as of itself, and independently
of other morbid influences, sufficient to produce the disease? Are we to view
it in the light of the efficient cause? This opinion has found many advocates,
so far as regards the fever of the tropics,! some of whom regard heat as the
sole cause of the fever, or of some forms of it; while others view it as
acting conjointly, in that respect, with humidity. As regards the fever of
Europe and this country, the same opinion has been warmly supported, as may
be seen in the writings of Tommasini (§ 84), Robert (Gutde Sanitatre, i. 11,
86, 145), Girardin (p. 43), Rep. on Epid. of 1819 at New Orleans (pp. 37-39),
Dickson (Eclectic Journal, iv. 112; Med. and Phys. Journ., iii. 265), Simong
(pp- 11, 18), Bell (Med. and Phys. Journ., xi. 282), and Jones (Boston Med.
Journ., ii. 318), who, like the authorities mentioned in relation to the West
Indian fever, refer the disease, with more or less limitation, to heat alone, or
associated with humidity.

But, however highly we may value these authorities, and whatever weight
we may attach to the facts and reasonings adduced by them, it is impossible to
deny that the opinion in question is open to very serious, indeed insuperable
objections. That in the West Indies, or other places within the yellow fever
zone, that form of disease denominated seasoning or climate fever, and the

f
]

inflammatory remittent, or causus, may be due at times, or usually, solely to

the morbific action of heat, or of heat associated with simple moisture, is &
point I am not here called upon or disposed to examine; for, after all, it is,
to me, doubtful that that fever, though having some features in common with
the yellow fever, deserves, any more than the inflammatory and bilious remit-
tents of this country, to be regarded as identical with that disease, or that it
is usually the result of the agent in question. Our business is with the true
yellow fever, or that form of it which is regarded as such here, as also by
the majority of writers elsewhere. Now, in reference to this disease, it is
difficult to admit the propriety of ascribing it to the action of heat alone,
nnaided by a more efficient agent, when we take the following facts and cir-
cumstances into consideration :—

A. In some countries as hot as, and hotter than, those subject to the yellow
fever—where the average tropical heat is of longer duration—the disease has
never been known to occur; while in others it has only done so occasionally
and to a limited extent. The summer heat of the southern portion of the
great desert is very great; but, as Dr. Drake remarks, those who traverse it,
and keep at a distance from its watercourses, pass the season unaffected. The
same writer calls attention to the fact that the sandy banks of Pensacola Bay,

! Towne p. 11; Poissonnier, p. 60; Blane, Dis. of Seamen, pp. 403, 607;: Vatable, p.
830; Bertaud, p. 7; Bourdon, p. 7; Veitch, pp. 127, 141; Béguerie, p. 21; Hosack,
Practice, p. 890; Caillot, p. 117; Madrid, pt. ii. p. 1; Davidson, Rep., viii. 248; Stevens,
pp- 195, 218 ; Lefort, Arch. Gén., xiii. 318, Ib., De la Contagion, &c., p. 12; Wallace,
Edinb. Journ., xlsi. 276; Rochoux, p. 874; Moseley, p. 434; Peixotto, N. Journ., i.
406; Catel, pp. 7, 8; Gilbert, pp. 67-70; Chambolle, Broussais’s Journ., xiii. 199; Mon-
son, p. 21; Dickinson, pp. 6, 8, 68, 84, 110.
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from its entrance up to the town of Pensacols, suffer bat little; while at the
head of the bay, where extensive alluvial deposits bave been made, fever
has been so constant and fatal as to prevent permanent settlement. Yet the
temperature of both localities is the same, for they are but ten miles apart
(i 53).

In some localities, as the Antilles generally, fevers are said to be now more
rife than they were formerly, though the temperature was not lower then than
it is at the present day. The savannas or natural prairies of French Guiana,
the arid deserts of Peru, gnd a large portion of Spanish Guiana, furnish us
with examples of the sort.* Thermometrical observations made in the plains
of Meta, situated on the east side of the Oriental Cordilleras and in the valley
of the Magnaline on the west of the same ridge, exhibit great similarity of
temperature, yet the former is remarkable for insalubrity, while the latter is
free from fever.* .

The range of the thermometer in Antigua and Barbadoes is rather higher
than in Dominica, Tobago, Jamaica, or the Bahamas; yet we find that the
troops in the latter stations suffer nearly three times as much as those in the
former.* The yellow fever does not prevail on Pigeon Island, but is of com-
mon occurrence in the town of Castries,* though the temperature is much the
same in both places. While common in some parts of the coast of Africs,
the same disease is rare in Senegal.®* It is rare also in Cayenne, which is, to
say the least, as hot as any place within the tropics.* Panuco, and the plains
of Coro and Cumanas, and the coast of Coromandel and of Onixa, cited by
Humboldt,? as well as the coast of Malabar, the deserts of Arabia, and of the
Diabakie,® are rarely the seat of malarial fevers, especially of those of a ma-
lignant character; never of true yellow fever. We do not hear of yellow
fever in Manilla, Mauritania, Antongil (Madagascar), Egypt, Bassora, Aleppo,
Smyrna, and New Holland, where the heat exceeds, or at least equals, that of
the West Indies or this country.® The same may be said of Lima, Brazil,
Peru,® the savannas or natural prairies of French and a large portion of
Spenish Guiana,” where, in spite of excessive and long-continued heat, this
fever had, until lately, never or seldom prevailed. This fact had not
escaped the attention of some of the older physicians. ‘ The excessive
heats of the torrid zone,” says Dazille,” “which have been wrongly re-
garded as the remote cause (premstre) of the diseases of its inhabitants,
and principally of those experienced by new-comers from Europe, do not
act otherwise than in developing those causes, and imparting to them

! Leblond, pp. 6, 62-65.

t Boussingault, Annales de Chimie, lvii. 1568.

3 Report on Mortality in British Army, p. 101.

¢ Pugnet, p. 342. § Thevenot, p. 244.
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* Bonneau et Sulpici, Recherches sur la Cont. de la Fidvre Jaune, p. 16.
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more or less activity. Thus, the inhabitants of the island of 8t. Domingo,

situated between the seventeenth and twentieth degrees of north latitude, -

have been, and continue still to be, subject to violent diseases; whilst those
of Pondicherry, situated about the twelfth degree of the same latitude, are
almost exempt from such diseases, though the heat is there much greater,
owing to that city being situated nearer the line, and, besides, being built on
a sandy soil, which concentrates and reflects the rays of the sun.” Major
Tallock remarks that sickness and mortality from fever vary considerably in
stations where the mean temperature is nearly alike ;- and he instances the
range of the thermometer in Antigua and Barbadoes, which is rather higher
than in Dominica, Tobago, Jamaica, or the Bahamas. * Yet,” he continues,
‘““we find that the troops in the latter station suffer nearly three times as much
as those in the former.”* To this we may add, that the temperature of Sicily,
where the true yellow fever does not prevail, ranges pretty steadily, in the
shade, from June to September, between eighty-two and eighty-six degrees;®
and Pr. John Wilson, in his excellent work on the yellow fever, remarks that
if excessive heat could alone produce the disease, it ought to do so in Canada
and Russia, where, after a cold winter, the heat suddenly becomes equal to
that of the tropits, and continues to that pitch during many weeks (pp. 66,
67). Butit is not necessary to pursue this subject, for this want of necessary
eonnection, as cause and efféct, between high atmospherical heat and fever—
common atutumnal and yellow—has been pointed out by a large number of
writers on these diseases, as they show themselves in various parts of the
globe.? .

The yellow fever, it has been remarked by M. Vicaire, who has given an
interesting account of the geographical limits of the disease, does not indeed
propagate itself in the southern hemisphere. ‘The equator seems to offer an
insurmountable barrier to the pestilence ( fleau), and yet all the physical consti-
tutions of the air and soil proper for its development are in some sort combined
at Rio Janeiro (Brazil), at Guilca and Arica (Pern), and in several southern
portions of the African and Asiatic coasts. This exemption,” M. Vicaire
adds, “is not attributable to greater heat in the northern hemisphere, for Bra-
zil and Peru are much hotter than the United States of America.” Since the
date of M. V.% publication, the fever has appeared and prevailed epidemic-
ally in both Brazil and Peru. But the occurrence cannot be attributed to a
high degree of atmospheric heat, inasmuch as the accession of the disease was
not preceded by or accompanied with any notable increase of temperature,

! Rep., p. 101. 2 Boyle, Edinb. Journ., viii. 178.

3 Copland, iii. 161; Bryson, p. 197; Warren, p. 8; Dariste, p. 32; Osgood, p. 18;
Good, ii. 168; Chisholm, ii. 264; Dalmas, p. 88; Bally, p. 827; Gillkrest, p. 279; Mus-
grave, Med.-Chir. Trans., ix. 121; Imray, Edinb. Journ., liii. 92; Chalmers, i. 22; Lining,
ii. 407; Townsend, p. 877; Hosack, ii. 29; Chervin, translation of Wilson on Fever of
Gibraltar, p. 9; Sir J. Fellowes, p. 417; Hunter, p. 18; Ferguson, Med.-Chir. Trans.,
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which always has reached, and sometimes has exceeded, the degree noticed in
the West Indies. QGuayaquil, situated a few degrees north, on the western
coast of America, suffers from the yellow fever, and so does Panama; whilst
Lims, in fourteen degrees of south latitude (corresponding in that respect
with Martinique, which is fourteen degrees north), is healthy, and was, until
the last few years, perfectly free from the disease.

B The prolonged action of heat on the system is not necessary for
the production of the disease, which often breaks out when the individual
has been exposed but a few weeks, a few days, or even only a few hours
to the atmosphere of an infected spot. To say nothing of new arrivers in
tropical climates, who are seized with the disease immediately on landing,
we may remind the reader of the facts mentioned by Humboldt (pp. 773-4)
and others, of persons residing in the city of Mexico, or the mountainous
perts of the country, where the oak and pine grow, and where the disease
was never seen, and who are attacked after passing a short time—even a
single night—at Vera Cruz. Many an individual residing in the country,
or in some salubrious spot, has taken the fever after a visit of a few moments
in an infected city. Facts of the kind have frequently been noticed in this
and other cities of this country, as also in Spain and the West Indies.
Dr. Wilson, who notices them, very properly remarks: *“It will be ob-
served that the inhabitant of Canada, as regards change from cold to heat, is
in a very similar condition, when his summer succeeds his winter, to the native
of the Orkneys, who migrates to Jamaica; while in the diurnal vicissitudes
to which he is exposed, he is placed on a footing similar to the inhabitant of
Upper Mexico, who descends in a day from the moderate temperature of his
bealthy habitation, where the thermometer indicates 8 medium heat of sixty
degrees, to the burning soil of Vera Cruz, where, in summer, it seldom falls
below ninety degrees” (pp. 66, 67).

80 true is this, that some writers who attribute the disease to the effect of
change of climate alone, without reference to other agencies, urge the necessity
of a sudden change from a moderate or low to a high temperature, and not
of the long-continued influence of atmospheric heat. ‘The reason,” as Dr.
Dickinson remarks, “why strangers, on their arrival in the East, suffer less
from the same disease than new comers to the West, is in great part accounted
for from the protracted period of the voyage.” ‘A material difference has
also been observed among West India arrivals, as they left Europe or North
America in a cool season or during the summer months” (p. 58). Veitch also
sccounts in the same way for the greater exemption from fevers on the part
of arrivers; and Humboldt, after mentioning the fact of persons living in the
elevated inland sections of Mexico suffering more from the fever than stran-
gers who arrive by sea, supposes this to arise from the former experiencing
a more sudden change of temperature, and passing in a few days from a
temperate region to the torrid zone (p. 773). Johnson also (pp. 78, 79, &c.),
explains it in that way, calling attention to the fact that persons become gra-
dually scclimatized before arriving, while those who arrive in the West
Indies bave not, from the shortness of the passage, that advantage.
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However true the facts may be for which this explanation is given, they

cannot be admitted to prove the exclusive agency of sudden change in pro- *

ducing the disease. Humboldt mentions that every care imaginable was taken
to shield the young soldiers enlisted in the salubrious parts of Mexico from
the air of Vera Cruz. They were kept some time at Jalapa, to ‘“‘acclimatize
them gradually to a more elevated temperature.” They were conducted to
Vera Cruz, and made to cross the arid plains of Antigua by night, 8o as to
avoid the effects of exposure to the sun, and at Vera Cruz they were lodged
in well-ventilated apartments; but all to no purpose.

The change of climate which the inhabitants of the country in the im-
mediate vicinity of our cities, or of those of many of the West India Islands,
experience when they visit infected districts, is so trifling as to deserve little
attention; and nevertheless they take the fever when they pay such visits,
and are exempt when they remain at home. Again, it is admitted, as a
general rule, that individuals who arrive in yellow fever countries—the
‘West Indies for example—require a residence of several years before they
become safely acclimatized, unless they go through an attack of the disease,
or have remained free during a severe epidemic. All others may be attacked
two, three, or more years after their arrival. During that period, when the
thermometer has not descended much below eighty degrees, they must have
had a better opportunity to become accustomed to the action of heat alone
than those who pass from Europe to India. If sudden change produced the
disease, they should have been seized soon after their arrival, not several years
after, when such a change would not be felt.

c. In countries subject to the yellow fever—where it prevails endemically,
or at long intervals—seasons occur in which, though the temperature is as
high as, or higher than, during sickly periods, the disease either does not
show itself at all, or does 8o to a limited extent or in a mitigated form. Dr.
Henry Warren, who wrote on the fever of Barbadoes more than a century
ago, remarks: “Neither the alteration of the weather or winds, nor the differ-
ent seasons of the year, have ever of themselves been able to produce this
contagious disease among us. Many years (I may safely say seven or eight,
or more, successively) have, to my certain knowledge, passed over, when the
sultry heats and long, intolerable droughts of some, the almost incessant rains
of others, or the tempestuous weather of many, and that from uncommon points
of the compass too, must surely, in some degree or other, have given rise to
such an epidemical malignity, if it could possibly be derived from such causes,
and yet no footsteps of the fever did appear all that time” (p. 8). Remarks
of similar import were made by Dariste (p. 32), Osgood (p. 18), Good (ii.
165), Chisholm (ii. 264), Dalmas (p. 38), Bally (p. 327), &ec.

Prior to 1794 the yellow fever had not, for many years, prevailed in
the city of Vera Cruz. In that year it assumed the character of a wide-
spreading and fatal epidemic, and yet the mean temperature at that season
and the next, was not so high by near one degree (centigrade) as it had
been the two preceding years when the city was healthy—when vessels
dgrrived in large number without being subjected to quarantine restrictions,
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snd brought many unacclimatized Europeans, and when the disease prevailed
extensively at the Havana and other West India Islands.t

In his account of the fever of Antigua, in 1817, Dr. Musgrave informs us
that the heat was by no means unusually intense.* The epidemic of 1798, at
Grenads, occurred under circumstances of like nature; for the season was
little, if at all, warmer than it had been in the years 1784-5-6, when the
island was healthy.® A similar observation was made relative to the epi-
demic of Martinique, in 1838, when the heat was no higher than it had been
In other seasons exempt from the disease.¢

It has been before remarked, that the yellow fever is a rare discase at
Cayenne. Basjon, already cited in reference to that subject, alludes to the epi-
demic visitations of 1763 and 1764. In 1802, the same disease appeared and
prevailed extensively among the troops recently arrived from Europe, and other
unacclimatized individuals.* From that time to 1850 and 1851, when the dis-
ease again broke out in an epidemic form,® the yellow fever was anknown in the
eolony; and yet the heat during the intervals remained the same, and troops,
uninured to its morbid effects, annually arrived to renew the garrison. The
same may be said of the coast of Brazil, where, since the epidemic of Per-
mambuco, in 1688 (the yellow fever nature, let it be said en passant, is some-
what problematical), the disease was not seen except sporadically, and that too
very seldom. It broke out epidemically in 1850, although the temperature,
during this long interval, did not differ considerably, if at all, from what it
has been since.

The yellow fever, though frequently encountered in some parts of the
western coast of Africa, is seldom seen in others where the range of the ther-
mometer, from the Gambia on the north to Benguela on the south of the
equator, is a8 high as, and probably higher than, in many portions of the yel-
low fever zone. In Senegal, it has but very seldom shown itself, having, so far
a8 I can ascertain, prevailed but twice in very many years at Goree, though
the heat was not greater then than at other periods.” At Ascension, at Sierra
Leone, at Fernando Po, and at the Gambia, it has only appeared occasion-
ally ; and we all know that at Boa Vista, where it committed sach ravages
in 1845, it had not been observed to any extent for many a long year, the
heat, nevertheless, continuing much the same.

In 1838, when the fever broke out in Dominica after an almost com-
plete exemption of geventeen years, the heat was not any greater than it had
been at any time during that period.®* The mortality among the troops in
the West Indies, as it appears from the tabular statements in the medical re-
ports, is sometimes in one year twenty times as high as in another, without
any perceptible difference in the range of temperature. * This fact bas
already attracted the notice of some medical authors, who, in treating of

* Humboldt, p. 785. ¢ Med.-Ch. Tr., ix. 121.
3 Chisholm, i. 92. 4 Rufz, Chervin's Rept., p. 80.
§ Leblond, p. 227.

¢ Report on that fever, Ann. Mar., N. 8., vili. 153. 1852.
7 Thevenot, pp. 46, 244, 254; Chevé, Relation de deux Epidemics, &o.
8 Imray, Edin. J., liil. 92.
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yellow fever, adduce instances of various epidemics, both within and beyond 1
the tropics, during which the temperature was not above the average, and !

was sometimes even a little below it, and ordinarily when the existence of &
high temperature was not attended with the prevalence of fever.’”

It is to be remarked, also, that in the West Indies instances have occurred
when epidemic fever has made its appearance, and raged with the utmost vio-
lence during the winter months—a circumstance not likely to have taken place
had that disease owed its origin to increased temperature. It will be found that
the epidemics of Grenada, in 1793, and of St. Christopher, in 1812—two of
the most fatal that ever appeared—commenced, the former in March, and
the latter in February, and continued with unabated violence during the
whole of the cool season.*

The rahge of the thermometer at Charleston, in 1752, appears to have
been extremely high, and to have continued so a long while. The mercury
often rose above the 90th degree thronghout the months of May, June, July,
and August; and for twenty successive days—excepting three in June and
July—the temperature of the shaded air varied between the 90th and the
100th degree, and sometimes it must have been 30 degrees warmer in the
open sunshine, to which great numbers of people were daily exposed for
many hours together. And yet, a3 Dr. Chalmers, from whose work I have
extracted the above statement, remarks, a more healthy season had never
been known than this, so long as the weather continued steadily warm and
fair.* Lining, writing in 1752, says that, within the preceding twenty-five
years, the disease was only four times epidemical in Charleston, ‘‘ though
none of those years were warmer—and some of them less so—than the sum-
mer and autumn were in several other years in which there was not one
instance of the fever.”* Prior to the epidemic of 1817 at Natchez, the heat,
during the summer months, attained the usual tropical degree, and yet those
cities remained free from the disease. In 1824, the thermometer, during
June and July, gave at 3 P. M. an average of near 90° (89.4). In August,
it gave a mean of 87.2. *‘The mean temperature of Natchez in summer, in
1819,” says Dr. Drake, ‘‘ was 78.66, which was 1.03 higher than the mean
of the nine preceding years, but it was less by 2.25 than the mean of
three years just before, when the fever did not prevail ; less by 3.03 than one
of those years” (ii. 264). In New Orleans, the averagq temperature of the
summer months during the epidemic year of 1847 was somewhat higher than
usual, being 87.7; but we find at the same time that the averages in 1819,
1833, 1841, 1853—all epidemic seasons—were 83.40, 79.56, 83.9, and 80.07,
while in 1840 and 1842, when there was no yellow fever, the averages were
84.4 and 82.3.8

It results also from thermometrical observations, conducted at New York
by W. Leigh, during a period of thirty-four years—from 1789 to August

! Tullock’s Rept., p. 101. 2 Ibid.

3 Chalmers, Climate of 8. C., i. 22. 4 Essays and Obs., ii. 407.

8 Rept. on Fev. of 1819, p. 6; Barton, Epid. of 1838, p. 9; Fenner, Southern Reports,
i. 29, 30; Rept. of San. Commis. 18568, p. 270.
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1822—that in some years the yellow fever did not appear, though the mass of
heat was greater than in other seasons when the city suffered from the pesti-
lence. Thus, in 1793 and 1820, the mass of heat was greater than in
any yellow fever season, except two. In 1809, the fever prevailed at Brook-
lyn, opposite to New York, although the mass of heat was less than any
of the thirty-four years, except ome.! Occurrences of a recent date at
Charleston lead to the same conclusion, for, if we compare the degree of heat
during the months of July, August, and September, in 1846, 1847, 1848,
1850, and 1851, when the fever did not prevail with that of 1849 and 1852,
when it spread epidemically, we shall see that the averages were often higher
in the former than the latter category:—

NON-SICKLY SEASONS.
1848. 1847. 1848. 1850. 1851, 1853.
July . . . . 79 78 81.09 83.74 8284 81.78
August . . . 80.96 79.45 79.25  82.64 82.19  80.28
September . . 79.56 75.88 76.68 77.88 74.28 77.83

SICKLY SEASONS.

"1849, 1852." 1854.
Jaly . . . . . . . . . . . 7842 81.74 81.85
August . . . . . . . . . . 8054 79.16 82.14
September . . . . . . . . . 7428 .75.88 78.68

Dr. P. Wilson, in his account of the fever of Gibraltar® in 1828, states, that
the summer of that year preceding the development of the disease was a very
moderate one, and Gillkrest says expressly the heat was not greater (Cycl., ii.
279). The summers of 1799 and 1803, at Cadiz, when the city was perfectly
healthy, were hotter than was that of 1800, when the fever raged extensively.
The same season in 1789 was exactly, and those of 1791, 1792, and 1794,
nearly, as hot as in 1800, and nevertheless they also remained free from the
pestilence.* The same remark applies to Barcelona, where the heat in 1821
was more moderate than it had been daring the non-sickly summer of 1820.¢

! Townsend, p. 877; Hosack, Med. Ep., ii. 29; Med. and Phil. Reg., i. 2908; ii. 220;

iv. 296.
®The sverage heat of June and July, in these tables, during the yellow fever seasons, is

generally, if not usually, below 79°. It is doubtful whether this degree should be as-
sumed as the most probable one, though Dr. Townsend thinks it ought to be so con-
sidered. The average for 1822, as given by that physician in his account of the epidemio
of that year, were furnished from observations made at the New York City Hospital, and
are higher by eight degrees than those marked in Mr. Leigh’s tables. Now, if we add
eight degrees to all the averages of sickly seasons, as given by Mr. L., we shall find that
the mean temperature exceeded 79°. Nevertheless, this would not affect the conclusions
mentioned in the text; for, by applying the same process to the healthy seasons, we
would find, that in some of them the mean temperature would not cease to be higher. In
any way, whether we adopt the averages given by Mr. L., or make the addition in ques-
tion, we derive the proof that a mean temperature of 79° is not necessarily followed by
yellow fever.

3 Chervin's Tr.,, p. 9. The summer of 1821 less warm than 1820 st Barcelons,
Pariset, p. 478.

3 Pellowes, p. 417, from Argjula. ¢ Pariset, p. 478.
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The following statements, derived from a report recently published by Mr.
Lorin Blodget, who had charge of the meteorological department of the
Smithsonian Institution at Washington, may be appropriately placed here.t

Few summers in this country have been characterized by greater heat
than the one we passed through in 1853. The excess prevailed from New
Hampshire to Savannah in Georgia. The first general high temperatures
of the season occurred on the 3d to the 5th of June, extending from Montreal
to Florida, but sparing the West, generally. At the South, its maximum,
from Chapel Hill, N. C., to Savannah, Ga., was 92°; and at the North, from
Montreal to New York, 83°. From the 14th to the 18th, the heat was ex-
cessive and general.. It commenced at the extreme west on the 12th and
13th, and did not extend beyond Camden, S. C. It rose from 90° to 94°
in Ohio, Kentucky, and westward in the same latitudes. From the 20th to
the 23d, there was another general excess of temperature—less than the pre-
ceding in the extreme north, and with a considerable fall there on the 22d;
but quite unusual and long-continued at almost every other part of the coun-
try. The maximum varied from the 20th to the 23d, and ranged from 90° to
97°. The maximum of 95°, was probably general from New York to Sa-
vannah on the 23d. Lastly, a most extraordinary extreme of heat occurred
on the 29th and 80th. The extreme was central in the latitude of Washing-
ton, and was limited at Savannah, on the south, and Barlington, Vt., on the
north. It attained 96° to 98° in Tennessee, Kentucky, and Southern Ohio,
and 77.5° to 102° at Washington, and Eastern Virginia, and North Carolina.
This is without any parallel in the records of temperature at Washington,
and is several degrees above any recorded temperature at New Orleans,
Mobile, and Savannah.

The temperature of July was also high, and slightly above the normal
mean in most parts of the United States. The excessive heat of the last
days of June was prolonged through the Ist and 2d of July at 94° in Vir-
ginia, at the south, and the range was generally high in this city and south,
where it was again at 92° to 84°. The temperature was at or above 90°
after the middle of the month only in the central part of Georgia and Ala-
bama, and west in the latitude of Washington to Texas, for two or thrtze
days about the 20th, and again about the close of the month.

In August, a period of general excessive heat occurred, beginning, as
usual, at the west, and reaching 90° in several places on the Tth and 8th. The
maxima in Illinois and the adjacent States were 70° to 90° from the 8th
to the 13th; in Ohio and Kentucky, nearly the same ; and passing eastward
a little later through Pennsylvania, the district of greatest excess was central
at New York, from the 12th to the 14th. The temperature at one place
south reached 90°. Later in the month, from the 25th to the 31st, the heat
was unusually great in the southwest, Texas, the Cherokee Territory, and
Mississippi, with an extraordinary reverse in Iowa and the adjoining States.

Indeed, the summer of 1853 was remarkable for its climatic conditions,

! On the Climatic Conditious of the Summer of 1853, most directly affecting its sani-
tary character.—New York Journ. of Med., Nov. 1853, p. 818, &e.
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and the extreme of temperature was much more striking than usual. Yet,
though epidemics of yellow fever, which require a continuance of high tem-
perature, prevailed in more places than has been the case in this country
for the last thirty years, many other places that have suffered from the dis-
ease on former occasions, as Savannah, Baltimore, and New York, for exam-
ple, and where the temperature was unusually high, and even exceeded that
of Philadelphia, escaped.

In the latter city, too, though the mean temperature of the three summer
months was 76.76, or nearly four above the common average, such a heat
could not be considered as alone the caunse of the disease from which we suf-
fered; for it has been exceeded, according to the records of the last sixty-
four years, on two occasions—in 1798, when the fever prevailed, and in 1888,
when the city was entirely free from it. It must be added that, notwithstand-
ing the unusual heat of the season, we do not find that ordinary autumnal
fevers were anywhere more rife, or that they extended over a wider expanse
of country than usual; indeed, many localities remained healthier than in
cooler seasons.

While such were the results obtained in the places mentioned, the sani-
tary coundition of New Orleans in 1853, when the fever prevailed extensively
and with great malignity, completely disproves the idea of the sole agency of
heat in the production of yellow fever. June gave a maximum of 91, & mini-
mum of 73, and an average (out doors) of 80.73. July gave 89, 71, 79, 88;
August 91, 73, 81.25; and September 86, 60, and 76.23.* The fourth week of
June gave, according to the statement of Mr. Blodget, a maximum heat from
New York to Savannah of 95°. The corresponding week in New Orleans,
when the disease began to spread, gave, according to Lillie’s tables, a mean
maximum of 92°, and throughout the whole epidemic the average never, for
any week, equalled that of the above-mentioned zone, where little or no yel-
low fever prevailed. * The average maximum temperature of the week end-
ing August 26,in New Orleans, was 91°, while the mortality was the greatest,
amounting to 1.667, or more than 238 as the average per day, the tempera-
ture averaging one degree more than that of the week ending September 16,
during which the mortality was only 411, averaging less than 59 per day.
The average maximum temperature of the week ending October 22, was 829,
two degrees more than that of the preceding week, though the number of
deaths did not differ more than three for that period.”” To this it may be
added, that many places, where yellow fever did not prevail, gave & maxi-
mum temperature mach higher than others where it did so. The last week in
June, in New Orleans, as we have seen, gave an average maxima of 92°,
Now, on and about the same day, the maxima temperatures were—at Alex-
sadria, Va., 95°; Knoxville, Tenn., 94.4°; Oberlin, Ohio, 95°; Baltimore,
92.3<; Camden, 8. C., 97.6°; Sparta, Ga., 97°; Eutaw, Ala., 101°; Leba-~
non, Tenn., 95.90°; New Harmony, Ind., 97.5°; Bloomfield, N. Y., 99.5°;
Brooklyn, Michigan, 97°; Poultney, Iowa, 97°. “On the other hand,

! Barton, Rept. of Sanitary Commission (18563), pp. 232-287.
3 Dowler, p. 40.
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many southern towns were comparatively cool—those which escaped as well !

as those which suffered from yellow fever.”*

The summer heat—June, July, August—in places where the yellow fever
prevailed, will be found to have closely corresponded in 1853, with that of
other localities, within and without the sickly zone, where the disease did not
show itself. .

I have said that in countries subject to the yellow fever, whether ende-
mically or epidemically at distant intervals, some localities are more or
less severely visited ; while neighbouring cities—or districts and sitnations—
even at no considerable distance, where the temperature is equally high,
are exempted—these at times becoming affected while the others remain
healthy. “The heat of tropical climates,” says Dr. Hunter (p. 13), * though
generally reported the cause of their unhealthiness, will not alone produee
fevers, as is strongly exemplified in those living on board of ships, who re-
main free from fevers; and also in the inhabitants of certain dry sandy spots
along the coast, in which the heat is uncommonly great, yet the situations are
healthy, as Fort Augusta, Port Royal, and others.” In 1816, while the fever
visited Guadaloupe, Barbadoes, and Antigua, it spared the equally or more
unhealthy countries of Trinidad, Tobago, St. Lucia,® and when introduced
into St. Vincent it could not remain there. In other years, the reverse has
been the case. And yet, the temperature in such places—in those affected
and those spared—is much the same. When the fever has prevailed in this
or in any other of our cities, other places whose temperature was not at the
time lower, remained free from the pestilence.

Dr. Ramsay says, that the degree of heat in Charleston is considered less
than in the interior western country. In the summer of 1808, at Columbisa,
it was frequently at 96 and 97, and sometimes at 98; while at Charleston it
did not exceed 91.

Furthermore, in all our pestilences, the disease, as remarked—and the same
holds good in most, if not all places—is circamscribed in its sphere of ac-
tion. Some street, some portion of the cityis infected—such sickly parts
varying in different visitations—while the rest, where the temperature is
equally high, remains free from the disease. The history offered in the
preceding chapters of our various epidemics, proves this beyond all doubt.
The same observation has been made in all parts of the United States, in
Europe, and to a certain extent in the West Indies, and when the fever breaks
out in a ship and spares others close by, or when it ceases in a vessel on the
latter’s shifting its position, we cannot presume that a difference of tem-
perature can have had anything to do with the difference of the results ob-
served.

It is to be observed also, that were the localities thus infected hotter than
others that remain healthy, the circumstance could not be adduced in proof
of heat being the efficient cause of the disease, for individuals who are un-
affected so long as they remain aloof from the sickly spot, and take it by
visiting the latter, are not so from the greater heat they there encounter, inas-

! Dowler, p. 41. 8 Ferguson, Med.-Ch. Tr., viii. 142,
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much as the risk of infection is not as great in the hottest as in the coolest
part of the twenty-four hours. To this subject I shall return by and by.

Were the heat the principal or efficient canse of the disease, we ought to find
the prevalence and severity of the latter, during a sickly season, to be propor-
tioned to the elevation of the temperature. So far from this being the case,
it is a well known fact, that when our cities are visited epidemically with the
yellow fever, the disease is not always more particularly rife during the hot-
test month of the season, but some time after, when the average temperature
has lowered in a notable degree ; and that so far from its diminishing as the
weather becomes cooler, cases are often multiplied daily till the temperature
reaches the freezing point, when the occurrence of new cases ceased at once.
Take the epidemic of 1793 as an example. The deaths in August, when the
mean temperature at midday was 82.55 (69.03 in the morning), amounted to
325; in September, with a mean heat of 76.48 (60.93 in the morning), the
mortality reached 1,442; and in October, with & temperature of only 62.57
(44.06 in the morning), the deaths fell but little short of 2,000.

Cool weather, therefore, when the disease is fairly established, so far from
diminishing its extension, actually increases it. These facts have been noticed
in our southern States as well as here, and at Barcelona in 1821.* Humboldt
informs us that the disease is more prevalent at the commencement and close
of the rainy season (p. 765). The former takes place in June, when the
mean temperature ig 27.5 (Cent.), and the latter in September, with the ther-
mometer at 27.4. In July and August, when the thermometer is as high,
aod in May when it is higher, the disease is not so prevalent, and the latter
continues in October, though the heat is already reduced (pp. 382, 765, 767).

Williamson (i. 210, 211) tells us that, in Jamaica, the fever does not pro-
duce the greatest havoc during the hot season: *On the contrary, the fall of
the year, when the air is colder, and from the north—when vegetation is de-
clining, and probably a corresponding decline of the animal creation—then
the formidable endemic diseases of Europeans more commonly do discover
themselves.” Similar statements are made by Pinckard.®

It may, moreover, be mentioned that long-continued and excessive heat
bhas occasionally put a stop to the epidemical extension of febrile diseases; at
any rate, that they cease long before the cessation of hot weather—when,
indeed, the temperature has reached its highest point. We know that such
is the case in relation to the Egyptian plague, and that it has occurred also
at Dantzic, Toulon, and Stockholm.® “ There broke out a plague in Venice,”
says Matth. Villani, an eye-witness (Lib. i. Historiar.), “in the year 1348, in
the month of March. It was at its height in April and May. It began
decline in July, and ended in August; so that a plague will end in hot

! Lining, op. ¢it., ii. 410; Tullock’s Report on Sickness, &c. in the Mediterranean Sta-
tion, p. 65; Emlen, N. O. Journ., v. 828; Carey, p. 71; Rochoux, p. 110; Pariset, p.
475; Williamson, Med. and Miscel. Obs. on West Indies, i. 210, 211; Pinckard, Notes
on the West Indies, ii. 485; R. Jackson, Sketch, pp. 9, 10, 11.

8 Notes on the West Indies, ii. 485; Jackson, Sketch, pp. 9, 10, 11.

3 A Treatise on the Plague and Pestilential Fever, pp. 10, 11. Lond. 1761.
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weather.” The occurrence has been noted, in reference to the yellow fever,
by Raush (iv. 155), Deveze (p. 117), Emlen (op. eit., p. 829), and others.

This could not be the case did the disease owe its origin to the action of
8 high atmospheric temperatare on the systems of those exposed to it. The
famous fever of Grenada, in 1793, which broke out in March, with a medium
heat of 83°, disappeared about the middle of September, when the mercury
stood at 86°.* The same fact was observed in this city in 1803, as also in
Mobile and New Orleans in 1848, in the latter city in 1853, and in Leghem
in 1804. :

Heat, in a word, may be, and is, to a certain extent, requisite to promote
the formation of other agencies; it is doubtless essential to farther the
evolution of the poison which gives rise to the disease, as everything con-
nected with the appearance of the latter proves—its production in hot
weather—its absence in cold, and its disappearance on the accession of
frost. Heat may act, besides, as an exciting cause ; but alone, it cannot oe-
casion the peculiar form of fever under consideration. It requires materials
to act upon, and from which, aided by other influences, it may extricate an
efficient cause. That high and long-continued heat may, and does often,
by its action on individuals unaccustomed to its effects, produce fever, is
doubtless true, and perfectly well known to all physicians acquainted with
the complaints of hot climates; but the disease thus produced is different
from true malarial fevers, and especially from genuine yellow fever. More
frequently it gives rise to other groups of morbid phenomena more or less
distressing, violent, and dangerous—cerebral inflammations, or congestions,
visceral inflammations, inflammatory angiotenic fevers; but these phenomena,
I repeat, are in no way analogous to those characterizing the regular and
specific pyrexia under consideration.

CHAPTER VI.

CIRCUMFUSA, CONTINUED.—LIGHT—ELECTRICITY-—ATMOSPHERIC PRESSURE.

THE electrical and luminous fluids are, as every one knows, distributed
differently, as respects quantity, in various sections of the globe. In the
torrid zone, where the inclination of the terrestrial axis is always equal and
parallel, these fluids are abundantly supplied; at the poles, on the other
hand, where a contrary inclination exists, they are deficient in quantity, while
temperate regions are characterized by a moderate degree of both, except
during those seasons in which solar action is most intense. Such being the
extended diffusion of those elements in countries and seasons most liable to

1 A Treatise on the Plague and Pestilential Fever, pp. 10, 11. Lond. 1751.
% Chisholm, i. 204.
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the yellow fever, it may not be uninteresting to inquire how far they may
exercise an agency in the production of the disease.

A. Light.—That light, especially when combined with heat, produces a
potent action on organized beings, whether vegetable or animal, is a fact too
well attested to need an enlarged notice in this place. Applied in a moderate
quantity, it conduces to the healthful performance of the most important
fanctions. On the other hand, if carried beyond certain bounds, it may
prove highly injurious. By Rumford it was thought that the effects pro-
duced on bodies exposed to the action of the solar rays were due exclusively
to the heat conveyed by these, and not to the light which attends; but how-
ever true this may be in many instances, there can be little doubt that light
alone, and independent of heat, exercises the powerful influence to which I
have alluded, and hence, that in those cases where the effects have been ob-
tained from solar rays, they may, in part, be ascribed to the agency of the
former. We all know how influential are the solar beams in modifying the
physical phenomena which make up the character of climate.* They pro-
duce, in the mineral kingdom, combinations which cannot be brought about
at the same low temperature without them, and unassisted by light. Plants
would scarcely produce green matter. To the same agency we must refer,
not only the etiolation of such plants, but the vigour of their growth. In-
deed, without light, independently of its accompanying heat, there would
scarcely exist a trace of vegetation.

In the animal creation, light is necessary to the full development of many
species and to the maintenance of health and life.* In all, it acts as a health-
ful stimulas to the skin and to the organs of vision, and, through the instru-
mentality of these, to the system at large; whilst it promotes, even in the
homan species. a favourable temperature of body, as exemplified in the na-
tives of countries where nudity, and the exposure of the whole surface of the
body, are not injurious to health.®* On the other hand, a privation of that
stimulus is incompatible with health and a proper and vigorous development
of body—witness the paleness and feebleness of persons excluded from its
influence, the stunted condition of the body, the incomplete development of
certain parts, those deviations of form noticed in children of a scrofulous con-
stitation compelled to reside in confined and dark situations,* as well as the
diminished excitability of the frame, and the frequency and feebleness of pulse,
noticed in gorges of mountains or deep dells.

Nor is it less certain that, when in excess, light acts as a strong stimulus,
and produces the effect of over-excitement—giving rise, unaided by other
causes, to diseased actions in various tissues and organs, or aiding in the
elicitment of morbid derangements in the system at large. In illustration of
this stimalating agency, it will be sufficient to remind the reader of the fact
that the symptoms of coup de solesil—the usual effect of & burning sun—have

1 Forry, Climate of the United States, p. 63.

8 Edwards, Influence of Physical Agents, p. 125, Am. ed.

8 Edwards, p. 127.

¢ Dunglison, HTumsn Heslth, or the Influence of Atmosphere, &c., p. 62.
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been known to be produced by a strong daylight, when the sun had little
force, and could not, therefore, give rise to the result. We know, too, that
the impression of even a moderate light upon the organ of vision produces,
in several acute diseases, a general exacerbation of symptoms.! So evident,
indeed, is this stimulus, that there is every reason to believe that light is
largely associated with heat in the production of those sudden deaths which
occur in hot climates, and are usually ascribed to the latter alone.

Such being the exciting effects of light, it is natural to conclude that they
will be more marked in sitnations characterized by a large share of that ele-
ment than in others differently circumstanced. We may therefore expect to
observe them in the West Indies, and other parts of tropical regions where
the fluid is so abundantly supplied that, in clear weather, the stars emit rays
of sufficient vividness to enable travellers to see their way with perfect ease;
where the finest print can be read by moonlight, and where, during the day,
the glare is overpowering to the eyes, and imparts to the atmosphere a glow-
ing and fiery appearance, attention to which has been called in all descrip-
tions of those regions.

To the natives of such countries, and to the acclimatized and creolized inha-
bitants, this abundant supply of light, and the stimulation accruing therefrom,
may prove innocnous. Their systems have become habituated to the impres-
sion of that agent, and they can support its effects with impunity. But to
new comers the case must be different ; and we may readily presume that, for
some time after their arrival, and until their constitutions have undergone a
suitable change from the operation of the influences mentioned in a former
chapter, they experience from this excess of light a degree of stimulation
incompatible with perfect health. In this country, and in other portions of
temperate regions, as already stated, the supply of light is not, by far, so
abundant throughout the year; but, during the summer months, it is still
sufficiently great to act as a strong stimulus to the economy, and the effects
resulting therefrom are of a character similar to those mentioned. Neverthe-
less, disposed as we may be to view light in tropical regions, and, at some
seasons, in temperate climates, as & fruitful source of diseagse—in the former
among the unacclimatized, in the latter among every one—it is impossible to
ascribe to it more than an accessory or secondary agency in the production
of the yellow fever, whether in the West Indies or elsewhere. It may con-
tribute to place the individual exposed to its influence in a condition favour-
able to receive the impression of the efficient cause of the disease, or it may
hasten and excite an attack; but it cannot be regarded as the efficient or
remote cause itself. .

The abundant supply of light in other couftries—in Africa, the East In-
dies, and South America—where the yellow fever has, notwithstanding, never
existed ; its greater diffusion there and elsewhere than in some of the southern
portions of temperate climates where that disease has prevailed, and con-
tinues still to prevail almost annually ; its still greater diffusion there than
even in the hot seasons of more northern regions, where that fever occasion-

! Edwards, pp. 127-8.
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ally reigns to a great extent; and more especially the fact that, in the West
Indies, a8 everywhere else, the supply of light during healthy seasons is as
great a8 during the prevalence of the disease, and that when the latter oc-
curs amey us, it does 80 most extensively and severely during the month
of Beptember, when the sun has lost most of its power, and the light has
sensibly dminished, all go to prove the impropriety of assigning to the latter
s greater sphere of agency than has just been mentioned.

B. Electricity.—As regards the degree of agency exercised by the electrical
fluid pervading the atmosphere, in the production of the yellow fever, little is
a8 yet known. That its power, as a meteorological cause, is exceedingly
Limited—that it may be altogether left out of the account as productive of
meteorological effects of importance, and that whatever part it plays in phe-
nomens of the kind is rather that of an effect than a cause; and again, that
the influence its development may have on organic life has been greatly over-
rated, are propositions alsanced by respectable authorities.! Bat, I have
neither the time nor the fmellmation to investigate the subject in all its bear-
ings, and must content mywélf with the remark that, from the conviction
to which every day’s experience leads us respecting the potency of the
action of that fluid in the natural world, we cannot doubt that, directly
or indirectly, atmospheric electricity plays an important part in bringing
about, or influencing the development or diffusion of the yellow fever, and
other diseases of kindred character. If, while recollecting the almost
maiversal agency of electricity over the laws of inorganic matter, we take
into consideration the diffusion of this fluid in the atmosphere, both in
its tranquil or disturbed states; if we bear in mind the close analogy or
eorrelation existing between it and the canse presiding over certain pheno-
mena of innervation—an analogy for the discovery and elucidation of which
we are indebted to Wilson, Philip, Breschet, Prevost, Dumas,® and, as it
would appear, confirmed by later experimenters, Longet, Person, Matteucei,
Dubois-Raymond ; if, besides, we consider that the nervous system derives
from the atmosphere a portion, at least, of the electrical properties requisite
for the performance of its functions, and if, with these facts before us, we
recollect that electricity is elicited in the processes of the living economy—
increased under peculiar circumstances—and modified by cold, lassitude, or
sudden motion, we shall discover, in the absence of other and more positive
proofs, a strong argument in favour of the conclusion, that from the ex-
cess, peucity, or difference of condition of atmospheric electricity, will
result certain modifications, for good or for evil, in the play of the functions.
We may conclude, too, that from the same influences will result various
ebanges in the ambient air and in the chemical combinations of surround-
ing objects calculated to impart to these deleterious properties, or to aid
in the diffusion of morbific causes. This will appear the more natural when
it is remembered that a certain proportion of electricity is indispensable to

! Edinb. Rev., Jan. 1848, pp. 218, 224.
8 Arch. Génér., Aug. 1828, p. 185; Journ. de Physiol., Oct. 1828.
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our existence, and that living bodies exhibit all the conditions which, in in- ¢
organic substances are attended with the development of electric phenomens, :
evaporation of liquids, changes in the state of aggregation and alterations i
of composition, as in assimilation, respiration, nutrition, and secretion. But ;
we are not left, on this subject, to mere inferences. Facts may be appealed
to. Every physician knows the effects of electricity on the animal economy ;
its influence in promoting the play of the functions; the modification it im-
parts to the general and capillary circulation, to muscular action, animal heat,
absorption, endosmosis, and exosmosis; its agency in producing certain nerv-
ous diseases or functional disturbances, &c. We all know this, and have,
besides, no reason to reject the opinion of Humboldt, that the depressing ac-
tion of certain winds—the Catia, the Chamsin, Harmattan, and Sirocco—is due

to the probable abstraction by them of the electricity of our bodies. We may
even go so far as to view favourably his conjecture respecting the etiology of
cretinism and bronchocele; everything conspiring, in places where these dis-
eases are endemic, to diminish the quantity of electricity, and thereby lower
the tone of the vital forces. To the same cause the effects of the east wind,

in some parts of this country, have been ascribed ;* and we may believe that
such is the case elsewhere on this side of the Atlantic and in Europe, in some
parts of which the Levanter produces the same cffect as the Chamsin. So
evident, indeed, are the effects mentioned, and their connection with electrical
states of atmosphere, that while unwilling to believe with Foster® that it is
not the heat, nor cold, nor dampness, nor draughts of the air, which are
chiefly concerned in producing disorders, nor the sudden transitions from one
to another of those conditions, but some inexplicable peculiarity in its electric
state, we cannot but admit that, in the instances referred to, and others of the
same kind, the effects must be sought in the influences assigned, and not, as
has been done, in the hygrometrical changes which accompany alterations of
weather, though these, as well as barometrical and thermometrical variations,
contribute to the result. (Dunglison, p. 56.)

But, while all must recognize the modifying influence of atmospheric electri-
city, and its agencyin the production of disease,some difference of opinion exists
as to whether the injury it produces in that respect depends on its excess or its
paucity. According to some, there is reason to believe that the theory which
ascribes to malarial combinations the development of electrical phenomena
of sufficient energy to affect the system injuriously is not destitute of truth;
and we know there are not wanting those who think, with Pallas, that, by
their geographical constitution, and their influence upon the human organiza-
tion, marshes present the clearest analogy to the galvanic battery. We
know, too, that some are disposed to adopt the views of Eisenmann and
Hirsch,® that the main cause of the modifications of atmospheric electricity is
to be sought in the dispositions of the several strata of the globe ; the dele-
terious effects increasing in proportion to the quantity of saline and organic

! Barton, Fever of N. O. in 1883, p. 9.
* Researches about Atmospheric Phenomena, pp. 165, 166.
3 Hirsch, Rech. sur I'Etiologie de la Fiévre Interm., Gaz. Méd., 1850, p. 640.
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matter contained in the water subjected to the process of evaporation during
which electrical phenomena are necessarily developed.t ]

Not very different are the views entertained by a distinguished medical phi-
losopher, Sir James Murray,* who considers that what is called malaria is not
bad air at all, as the name implies, and that marsh miasms, gases, efluvia of
vegeto-animal matters, or putrid emanations are not (as commonly supposed)
the exciting causes of agues or other diseases, called malarious. But he
holds that in spots long noted for insalubrity, there is emitted from the earth’s
surface an untoward emanation of electro-galvanism, set free by causes ope-
rating within the earth of that locality, either by the juxtaposition of strata
of dissimilar materials, acting electrically upon each other, or by the infiltra-
tion of subterranean streams, or mineral waters, by internal heat, and conse-
quent liberation of steam electricity, or by some other agents operating on
materials contained in the ground, analogous to the manmer in which we
operate upon artificial materials in a galvanic apparatus.

In some of the thousand ways in which electro-galvanism is prodaced in
the earth, or air, its undue influence (under certain circamstances), disturbs,
as he thinks, the natural electricity of human beings, particularly when re-
cumbent, in contact with the gronnd. Again: he maintains that this disturb-
ance, either in the relative quantity of electricity itself, or in the due propor-
tion of the positive or negative (fluids), alters the condition and functions of

! 1. The greater number of diseases, and more particularly those which involve the
nervous system (belonging to the class of neuroses), are caused by the excessive influence
of general electricity, of which stormy clouds and marshy localities are the most abund-
ant sources.

2. Marshes, by their geographical constitution, and their effects on the animal economy,
offer the greatest analogy to the galvanic pile. Indeed, their noxious action is by so
much the more formidable as the water which exists in them holds in solution organic or
saline matters; and this explains why salt-water marshes, and thosd near the sea-coast,
are most especially injurious to the health. The drying up of marshes, or their submer-
sion, presents us with the same conditions as when a galvanic pile is deprived of its liquid,
or totally immersed ; in either way its action being rendered insignificant, or being quite
annalled.

3. Tbe works of physicians and physiologists have demonstrated that electricity pro-
duced by machines, has a special action on the nervous system. Experience and rigor-
ous obeervation of facts prove that the maladies which are developed in the vicinity
of marshes are always, primarily, of  nervous type; and that when they become inflam-
matory, it is by the reaction of the nervous system on the heart and entire vascular sys-
tem, whence arise, consecutively, local or general inflammations.

4. Nervous maladies and intermittent fevers being occasioned, not by the action of &
missm, which has never been detected either in the air or in the water of marshes, but
by the excessive exaggerated influence of electricity, some means which have in view
the modification of this morbid influence should naturally and rationally be preferred.

5. Electrical insulation happily fulfils this indication. The insulation may readily be
effected by fitting on to the ordinary forms of beds, feet made of glass, or of resin. A
great number of observations have demonstrated to M. Pallas, that all the sick who have
been insulated, have been cured or relieved of their severe diseases, many of which had
previously resisted all known means of cure.—(Pallas, Reflerions sur U Intermittence, &e.)

* Dublin Med. Press, Nov. 27,1844; Am. Journ., ix. (N. 8.) 458.
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the human nerves, and probably the relative states of the particles, and the
polar relations of the atoms or corpuscular molecules, and, at all events, is
capable of exciting or depressing the vital functions, and of acting chemi-
cally on the circulating animal fluids. Somewhat similar are the views of
Heyne,! who derives this excess of electricity, so far as relates to the fever of
some parts of India, from certain iron hornblende, which forms a large ingre-
dient in the composition of the soil.

If such is the case with respect to malarial combinations generally, or the
electrical development from certain minerals, we can find no reason for deny-
ing that the same result may obtain in relation to those combinations or
agencies which give rise to the yellow fever.

From all that has been said regarding the effects of atmospheric electricity,
and its probable influence on the development ard diffusion of disease, it
will be nataral to foresee that in those regions of the globe where, and in
seasons of the year when the fluid is more extensively diffused and frequently
modified, the effects upon individuals unaccustomed to its agency will be more
sensibly felt. Such, it is said, is the case in the West Indies, where, while the
electricity is very abundantly diffused, and more apt to be modified, diseases
of a febrile character—the yellow fever especially—are very rife. Such also
is the case, to & certain, though less extent, in the summer seasons of those
parts of temperate regions where the same electrical results are observed.

The difficulty of eliciting electrical phenomena in the West Indies, by
means of even the strongest and most perfect apparatuses—a fact noted by
many cxperimenters®—is not to be viewed as indicative of any deficiency of
atmospheric electricity. That this result may be accounted for by the ex-
treme humidity which exists in those islands, and impedes the play of the
batteries, is shown by the fact that effects of a different kind are obtained in -
very dry weather, as likewise in elevated situations where the humidity is not
felt ; while the deficiency in question is further disproved by the frequency
and violence of storms, attended by intense electrical discharges which are
observed in most parts of those regions at the commencement and close of
the rains, as well as in all places and seasons characterized by intense solar
action, and during a state of atmospheric humidity favouring the passage of
the fluid from the earth to the clouds.®

From a review of the aforesaid effects of electricity on the human system,
and the abundant diffusion of that agent in the atmosphere of the Antilles,
it has been inferred, that to constitutions unhabituated to the excessive stima-
lation resulting from that condition of air, injurious effects are produced, and
that such individuals are thereby rendered prone to the yellow fever (Rochouz,
P- 20). Should this be the case in these islands, we could have no reason to
doubt the propriety of applying the same principle to the hot season of such

! Med.-Ch. Rev., July, 1842, pp. 141, 144.

2 Moreau de 8t. Méry, i. 622; Cassan, Mémoire sur le Climat des Antilles, &e.;
Mém. de la Soc. Méd. d’Emulation, v. 29 ; Savarésy, p. 166; Rochoux, p. 19; Lefoulon,
pp. 72-3.

$ Tullock, Sickness and Mortality in British Army, p. 4; Forry, p. 63; Rochoux, p. 19.
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places of the temperate zones where the fever prevails. Hence, some of the
writers on the fever of the West Indies ascribe to electricity considerable
agency as an exciting and predisposing canse in epidemics of yellow fever—
Belot, Maher, Rufz, Bertullus—an opinion predicated on the frequency of
thunderstorms during some epidemic seasons, the increase in the number of
cases obgerved after the occurrence of such storms, and the fatal results on
the sick which follow.

The late Dr. Caldwell was not blind to the fact that the matter of elec-
tricity plays an important part in farthering the operation of the cause of
yellow fever and other epidemic diseases. Following in the footsteps of
Mr. Webster, and anticipating in some measure Dr. Parkin, who, in a late
ingenious and learned essay,' has endeavoured to show that all epidemic
complaints—yellow fever among them—are due to volcanic action, Dr. C.
remarks: “During several of the yellow fever calamities in Philadelphia
and the other Atlantic cities, electrical phenomena were unusually irregular,
Shooting stars were at times abundant and brilliant in.a degree far beyond
what is common. Throughout some seasons, especially the summer of 1793,
scarcely a gleam of lightning was seen; while in others, thunderstorms were
inordinately frequent and severe. In 1799, the shooting stars were most
abundant.”™

But, while many respectable aunthorities are found who favour the idea that
epidemic diseases are due to, or connected with the operation of an excess of
atmospheric electricity, and while facts may be gathered of a nature calcu-
lated to justify the belief, osher facts may be adduced to show, and other
authorities entertain the opinion, that the development of febrile and other
epidemic complaints must be attributed to a deficiency of that fluid in the
atmosphere. Restricting myself to the subject of the form of fever which
constitutes the object of our inquiries, it is to be remarked, that in most places
where the latter is endemic, and, to a certain extent, in those where it occurs
only at special times, circumstances present themselves which tend to modify
not only the electrical impression on the system in regard to intensity of
action—thereby rendering it more or less open to the inroad of disease—but
also the condition in which that electricity exists in the atmosphere. I
shall not stop to point out the natare of those influencing circumstances, and
the modifications produced. They are well known to the reader. Suffice it
here to say, that all the variations and modifications thereby produced which
are of frequent occarrence in the West Indies, and, in the summer months
of some parts of temperate climates, must, in view of the effects of electricity
on the system, give rise to modifications in the economy and in surrounding
objects of s kind to predispose the former to the impression of morbific in-
flaences, as well as to promote in the latter changes detrimental to health.

It is known that the positive electricity of a clear atmosphere is much
more powerful in winter than in summer, and that it varies in a regular manner
in the intervals of the two seasons. Basing his calculations on the results

' The Remote Cause of Epidemic Diseases, &c., Part IL 10. London, 1853.
* Boylston Prize on Quarantine, 1834, pp. 60, &c.
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obtained during observations continued throughout & period of four years,
Dr. Turley found that the mean variations of the monthly electricity were—

January . . . . . . 605 | July . . . . . . 49
February . . . . . . 878 | August . . . . . . 78
March . . . . 200 | September . . . . . 82
April . . . .« . 141 | October . . . . . . 188
May . . . . . . 84| November . . . . . 282
June . . . . . . 47 | December . . . . . 669

Hence the atmospheric electricity attains the highest point in the winter
season, when, from the depression of thermometrical heat, the exercise of
the organic functions is rendered more difficult and less active.! Let it be
remembered, that it is during the period when clectricity is thus shown to
be in least proportion, that fever is more prevalent. Whether we judge of
the extent of atmespheric electricity by the frequency or absence of thunder-
storms, or by other means, in different years during epidemic seasons, we
arrive at the same conclusion relative to the connection of fever with de-
ficiency of the fluid.

Dr. James Clarke (pp. 55-57), of Dominica, remarked, that when there
was much thunder and heavy rains in June and July, the season was not
sickly ; but that if the weather was fine in those months, it was followed by
a hurricane, or considerable sickness. Influenced by these and kindred facts,
he attributed the fever to a deficiency of thunder (together with heavy rains
and violent gales of wind), which he regarded as correctives to impure air.
Lempriere (i. 12, 19), like Clark, regarded such storms as clearers of the at-
mosphere, and therefore as beneficial agents. ‘Thunder and lightning,” he
says, ¢ certainly seem to contribute to render the air more healthy, for in
those seasons which have proved the most sickly, this phenomenon has been
less prevalent, and, perhaps, the diseases at the latter end of the year are, in
some degree, rendered worse, by the more frequent failure of lightning in the
antumnal rains.”

In confirmation of this, we find that in later times the infrequency of thun-
derstorms during and before some epidemics, and the disappearance of these
through the effect of such storms or hurricanes, have been similarly noticed.?

How matters stood in Brazil at the time of the breaking out of the epidemic
of 1850, we learn from Dr. Lallemant: “ No inhabitant of Rio de Janeiro
can forget the regularity with which, until four or five years ago, thunder-
storms occurred almost daily during the hot weather. When, in the month
of November, the sun returned from hyperborean latitudes to pass over our
heads, and to culminate over the shores of the province of Rio de Janeiro,
there were various agents to mitigate the burning heat. One of the most
powerful agents of this nature was, without doubt, the thunderstorms.
When, in the hot months, the morning hours had exhausted the physical:
forces in general, and especially those of labouring men, by two or three

! Foissac, i. 142, 258; Fleury, p. 78.
$ Imray, Edin. Journ., Ixiv. 881; Arnold, on Bilious Fever, p. 212.
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o’clock in the afternoon, the tops of the mountains have become hidden
within the thick thunderclouds. At a distance, the bright glare of the
lightning broke through the celestial mantle, and very far off was heard the
rolling of the thunder. At five o'clock, the storm, in general, very rapidly
left the mountains; to a strong wind succeeded a fierce combat among the
elements. The air trembled with continuous claps of thunder; a very co-
pious rain ended the strife, frequently leaving the long streets of the city
impassable for more than an hour. Tlrus, the air underwent a most violent
agitation ; thus, afterwards, everything that was suspended with it was pre-
cipitated by the rain ; thus, whatever had passed into a state of putrefaction,
was swept away by the very copious torrents; thus, was the heat checked;
thus, was all natare reorganized. It is four or five years since this change,
so peculiar to these useful elements for the diminishing of the geographical
predisposition to diseases, became sensibly lessened. Rarer and rarer be-
came the thunderstorms; and, in the hot season of the years 1849-50, they
had nearly altogether disappeared. It is true, that the mountain tops were
frequently hidden by thunderclouds; it is true, that lightning flashes some-
times reached as far as us, and that we heard the very distant rollings of
thunder ; but an impenetrable barrier seemed te have been raised on the
plains on the other side of the bay; and, however heavy thunder there was
on the mountain tops—however many whole weeks of copious rain there were
ap there, the city and the vicinity were in the greatest apparent tranquillity
of nature; the apparent tranquillity of a cemetery. No wind preceding an
electric discharge ; no bursting out of a thunderstorm; no copious rain ; no
interraption of the intertropical heat; even the south-southeast breeze, for-
merly so regular and so strong, was, in this year, rarer and slighter. Under
Phe=ton’s car, the proximity of which once more burned the world, domibus
megata, and, under the above-mentioned conditions, the vital forces of the
universe were exhausted ; it was impossible that humanity either could longer
resist that general fermentation ; the human race sickened on a grand scale ;
and where the organism was not accustomed to resist these influences, when
it was not acclimatized, it followed the immutable laws of nature ; the organ-
ism was dissolved into inorganic matter. If, indeed, we find an indubitable
predisposition to the yellow fever in the geographical conditions of the bay
of Rio de Janeiro, these were completed by the want of electric action, by
the want of thunder and rain, and by the heat necessarily increased by these
indicated deficiencies.” -

If, in this country, instances may be pointed out, as at Natchez in 1837,
for example, when in the course of the year there occurred sixty-three storms
attended with thunder and lightning; if, I say, in such cases, the elce-
tricity was in greater excess than usual, or if, from peculiar circumstances, it
became more frequently manifest, in other and more numerous instances, the
fluid has been found deficient in quantity, or its manifestation less frequent in

§ Lallemant, Observagbes acercs da Epidemia de Febre amarella do anno de 18560, &c.,
PP- 23, 34.
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times of epidemics. Such was the case in New York during the fever of
1795 and 1822;* in New Haven® and New London in 1798;® in Savannah
in 1820;* in Charleston in 18177 as also in other sickly years,® and in
Philadelphia during the fatal season of 1798.7

In Charleston, no fever occurred for forty-four years after 1748. During
that period of exemption, there was a frequent recurrence of showers and
thundergusts. In the latter part of that time, a thundergust was of almost
daily occurrence. After 1793, a change took place—light showers were
succeeded by heavy falls of rain, and not so generally attended by lightning—
yellow fever was more common. - Under frequent occurrences of showers and
thunderstorms “ yellow fever did not appear in 1798, 1806, 1811, and 1821.7®
By Dr. Shecut, of Charleston,? greater stress has been laid upon this
meteorological condition of atmosphere than by any one else. During the
prevalence of the yellow fever of 1817, he discovered that operations on
his electrical machine varied with the rise, progress, and declination of
the fever; that when the latter first appeared in the city that summer, and,
indeed, for some time previons to its occurrence, the electric power of the
machine had begun to decline; that when the fever raged with its utmost
violence and fatality, sparks were not elicited—the fluid being almost totally
inert; but that as soon as the disease began to decline, a visible change also
took place in the effects of the machine, from which sparks were with some
little diffinlty produced; and that, on the entire cessation of the epidemie,
which took place shortly after the restoration of an electrical equilibrium,
produced by the heavy concussion of thunder and lightning on the 14th of
October, 1817, operations on the machine were performed as usual with an
evident increase of electrical power, as in the other healthy states of the
atmosphere of Charleston. Dr. Shecut further remarked, that the years
in which the yellow fever prevailed most extensively in Charleston—173%,
1739, 1745, and 1748—were, with some exceptions, either excessively hot
and dry, or excessively hot and moist, and always attended with little
thunder and lightning (p. 97). From these facts he draws the inference,
that to the deficiency in question must be ascribed the cause of the yellow
fever; and that it acts by diminishing the vital influence of the air, and
promoting thereby the gencration of a gaseous poison (pp. 60, 61, 92, 93,
99, 100).

In the present state of our knowledge on the subject, and in the absence of
more numerous and positive facts, it would be hazarding too much to either
adopt the views entertained by Dr. Shecut, or to reject them as erroneous. Still
more improper would it be, after all we have seen, to deny that the electricity
of the atmosphere, by its excess or deficiency, exercises on this continent

! Townsend, p. 262; Bayley, pp. 64, 128; J. Smith, pp. 76, 92.

8 Monson, p. 179. 3 Med. Repos., ii. 403.
4 Waring, p. 21. ¢ Dickson, Chapman’s Journ., iii. 251.
¢ Simons, p. 18. 7 Condie and Folwell, p. 18.

8 J. Johnson, Charleston Med. Journal and Rev., iv. 154.
9 Essays, Preface, i. 92, 105.
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and Europe an agency, as an exciting or predisposing cause of the disease.
Its agency in promoting the play of the fanctions, its enlivening and in-
vigorating power, the sensibility to its impression in affections of a purely
nervous character, are subjects of common observation. ‘ Every physician,”
says our countryman, Dr. Littel,* * must have noticed the great frequency of
asthmatic attacks before & change of westher. The epileptic paroxysm
occurs also most frequently in the night ; and while this may perhaps be ex-
plained, in part, by the temporary suspension of the will in sleep, it is not
irrational to attribute it in some degree to electrical changes, which are both
more common and more prejudicial at that period, especially as we know
that some persons, subject to this malady, are affected only at the vernal and
autumnal equinoxes, when these fluctuations are greater than at other times.
‘We have all experienced the feeling of energy and elasticity which is imparted
when the electrical fluid is present in due proportion in the atmosphere—as
in clear cold weather ; and more strongly still the sensations of chilliness and
discomfort occasioned by its deficiency under opposite conditions. Rhen-
matic persons, and those who have recently suffered from sprained or frac-
tured limbs, can predict with unerring certainty an approaching atmospherical
change, though to others there may be no sensible indications of its occur-
m.”

On the other hand, the prostration, oppression, dulness, listlessness, heavi-
ness, and languid sensations of mind and body consequent on an abstraction
and paucity of electricity, are too notorious to occupy us here. But while
recognizing this, it would be unsafe to adopt either view to the exclusion of
the other, and to regard it in the light of the proximate cause of epidemie
diseases generally, and of the yellow fever among these.

In most of the cases adduced in proof of the influence of such deficiency,
the latter has heen inferred from the difficulty of eliciting shocks from elec-
trical batteries and the infrequency of thunderstorms. As regards the for-
mer of these phenomena, it may be remarked that the failare of the trial arose
necessarily from the great humidity of the atmosphere prevailing at the time—
for humidity, under all circumstances, offers an insuperable obstacle to the
elicitment of electrical effects; that even when the same results are mno-
ticed at periods when the atmosphere is apparently dry, it may nevertheless
bave been really otherwise—such a condition of atmosphere being demon-
strated by the high state of the dew-point, and that in no circumstances do
such failures indicate an absence of electricity, but only greater power of
conduction in surrounding objects. The failure of Dr. Shecut and others
may therefore, after all, have been due to causes inappreciable to his obser-
vation, but different from the one he adduces. With reference to those sickly
seasons when thunder and lightning occur less frequently than usual, it
may be remarked that, from this deficiency no conclusion can be drawn in
favour of the doctrine, because, in most of them, nothing appears to have
been done to ascertain by other means the electrical condition of the atmo-

! Medical Examiner, x. (N. 8.) 887, 388.
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sphere, and’ because some of those seasons were characterized by excessives®
dryness, when, though there may be few storms, the electricity does not,3
for that, prove deficient in quantity, but remains accumulated in terrestrial ¥*
_objects. ' o9l
That storms may act beneficially in the way mentioned by Clark, Lem- =
priere, and others, s. e., by cleansing the atmosphere of noxious exhalations, 3
and imparting to it greater elasticity and purity we can readily believe. »
Every one in our latitudes has observed that such storms are followed by an ¥
improved condition of the air, a change of wind, and a pleasant depression in »
the thermometer ; and it is well known that the cessation of epidemics has not .,
unfrequently been traced to the occurrence of violent electrical discharges and
atmospherical commotions. This, as we have seen, was the case here in 1741 .
(see ante, p. 56) ; and many other instances of the same kind might be adduced. ,
Dr. Arnold informs us that, in 1815, at Jamaica, the hurricane of October had ,
a powerful influence in cleansing the atmosphere of impurities. After it there |
was scarcely a case of remittent fever in the parishes it visited (p. 212.) Nor |
is this all. The results of scientific inquiries show the occasional productionof |
ozonc—the most powerfully bleaching and oxidating substance in nature—by |
electric discharges, and it is natural to conclude that, to this agent, found i
during the discharges of atmospheric electricity, we may owe the disinfection
of the air from a variety of noxious miasmata, and from the active cause of
yellow fever. Dr. Schonbein, to whom we owe the discovery of ozone, re-
marks on the stbject of its effects: ‘“ It is a very old popular opinion that
thunderstorms are capable of purifying the atmosphere, and I think there are
some grounds for entertaining that notion. As we know that during
thunderstorm comparatively large quantities of ozone are formed, we can
easily conceive in what manner such a purification may be brought about.
The deterioration of atmospheric air which is supposed to take place in the
hot season, may possibly consist only in an accumulation of miasmatic gases—
principally resulting from the putrefaction of organic matters—in the lower
regions of the atmosphere; and the purification of the air can be effected
only by the destruction of those miasmatic gases. Now, as ozone is abund-
antly produced by thunderstorms, that principle will act like chlorine, and
will purify the air in which those electrical phenomena take place.””

! This substance, which at one time was supposed to constitute the efficient cause of
epidemic disease, because it is sometimes found in the atmosphere during the prevalence
of these, may now, if the experiments of Dr. Schonbein! are to be relied upon—and, so
far, no doubts have been expressed on the subject—be considered as the most powerfal
disinfectant, and the great purifier of the atmosphere. It destroys, quietly and effect-
ually, the miasma disengaged from putrid flesh ; and there is every reason to believe that
it acts as efficiently in regard to the cause of fever, as to atmospheric poisons, artificially
produced ; whilst its effects in respect to these and its virtues as a destroyer of the cause
in question, lend a strong support to the opinion which ascribes fevers to the existence, in
the air, of peculiar poisonous exhalations. Ozone is abundantly found during thunder-
storms, and we know that these purify the atmosphere, mitigating or arresting the spread
of epidemic fever. If it is diminished in volume, by the presence of impurities artificially

! Med.-Chir. Trans., xxxiv. 212,
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Further than that Icannot go. Electricity may, and no doubt does, act as
an exciting cause by-its excess, and as a predisposing one, sometimes, by this
excess, and more frequently by its deficiency and modifications. It is possible,
also, that, by a derangement of the electric foree, or its deficiency, and by the
absorbing effects of certain winds, which, as we shall have occasion to notice
soon, often prevail in epidemic times, the formation and diffusion of the remote
cause of the disease may be promoted ; for it is not without reason that Dr.
Turley and others ascribe the degree of vitality of animals and vegetables to
the greater or less degree of electricity. Diseases of vegetables, and blights
in general, have been traced to a deficiency of terrestrial electricity; and we
know that while a supply of that fluid prevents or retards putrefaction, an
excess or deficiency of it accelerates the process. In a word, electricity may,
by its excess or deficiency, operate on the system in a twofold manner—as an
exciting and as a predisposing agent; and may, besides, under particular cir-
cumstances, promote the development of the efficient cause of the disease,
which ad excess tends to neutralize. To all this no one can object. But
when we find medical writers, while rejecting the idea of recognizing the
existence of separate and distinct poisons for the several exanthemata, for
influenzs, for cholers, for each of the different kinds of fever, for hooping-
cough, mumps, &c., and while maintaining that an etiology so manifold cannot
be true, refer all these different and dissimilar diseases to various modifica-
tions of a single principle—electricity ; when we find that fluid accused of pro-
ducing, on some occasions, scarlet fever, or smallpox, or measles, or typhoid,
typhus, remittent, bilious, or yellow fever, or influenza, and at other times
ordinary phlegmasize—the only reason of the difference being diversity of pre-
dispositions, *‘arising from a variety of circumstances, existing in countless
combinations and involving whole communities, or affecting individuals only”
—we must pause. The idea of referring scarlet fever, smallpox, and yellow
fever to a little more or less electricity, can scarcely be acceptable to sound
pathologists. The body, as has been remarked long ago, may be made the

produced, and whose presence in the atmosphere cannot be doubted, it is, in like manner,
found in less quantity in hot seasons and fever regions, where malaria may be supposed
to exist in greater abundance; and if, in the former case, the diminution in question is
produced by the action of the disinfectant, in neutralizing or destroying the existing im-
purity, we cannot greatly err in referring the diminution, in the latter case, to a like
setion of that substance on a kindred poison, and its quent mption. Ozone,
on the other hand, exists in greater abundance in winter; and, as this is precisely the
season at which missmal fevers do not prevail, and when the atmosphere is in the greatest
state of purity, we are justifisble in the conclusion that its accumulation, at that period,
arises from a less demand of it for the decomposition of oxidable miasmatic matter or
poison. Again, it has been found that the higher stratas of the stmosphere are more
ozoniferous than the lower ones, an effect easily accounted for by the circumstance that
those strata contain a less quantity of that oxidable miasmatic matter than those portions
of the stmosphere which are nearer the surface of the earth, and that hence a smaller
quaatity of the disinfectant substance is consumed. In a word, ozone acts like chlorine,
by destroying impurities existing in the atmosphere; and, if it purifics the air of infected
localities, and destroys the cause of fever, it can only do 8o by destroying or neutralizing
s kindred impurity, or poisonous exhalation, floating in the atmosphere of such localities.
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medium of very energetic electrical or electro-motive action, without injury "
being inflicted on it; and it is only when a very powerful and very manifest .
current of either the negative or positive electricities strikes or passes through
it, that life is thereby in any way affected.* It would require many a shock to
produce smallpox or yellow fever; and without being accused of undue skep- !
ticism, we may doubt the possibility of producing the same effects by abstract- 1
ing a large sum of the fluid from the body, be the predisposition what it may. ”
Whatever may be the case with respect to other zymotic diseases, the idea of *
looking to electricity for the remote or effective cause of the yellow fever is not *
tenable. The sphere of prevalence of the disease is often circumscribed within !
such narrow and well-defined boundaries, that it is difficult to perceive the '
propriety of regarding it as due to any modification in an agent of that general !
and wide-spread character necessarily possessed by the one under considera-
tion. This modification, whatever it may be, whether consisting in an excess !
or deficiency of the fluid, extends far and wide, and cannot fail to exercise its
influence, as well at a distance from, as within the precincts of, the sickly '
district; and, were the theory correct, we should not hear of, and every day
see, instances of fever being arrested by a street, a wall, or the like; or
restricting its ravages to a very limited surface of ground, to a single ship
or side of a ship, to one side of a street, &c. The same modification in the
electricity of the atmosphere must have existed beyond those narrow limits;
and if it were the sole cause of the fever on one side of the barrier, it would
in all probability have produced a similar effect on the other. Some other
agent, then, must have been at work in the former, which did not exist in the
latter. It matters not whether the sickly locality covers a small area of
ground, or extends over a wide surface, the necessity of that peculiar agent
must be admitted. The disease is always the same, and must be produced
everywhere by the same cause. It is different from other diseases, and must
be produced by causes different from those which give rise to these. It can-
not, therefore, be the product of a morbific agent, which can by no possibility
produce it artificially, and which, supposing the assertion of the advocates of
its agency to be correct, produces disease of a dissimilar kind. Add to this,
that this agent is alwhys associated with modifications of heat, humidity, &c.,
each of which is entitled to our regard in estimating the degree of influence
of febriferous causes.

c. Atmospheric Pressure.—So far as I can ascertain, no observations of im-
portance have been made in regard to the barometrical changes that take place
during or just before the prevalence of the yellow fever, or any attempt made
<o connect, as cause and effect, the particular degrees of pressure of the atmo-
sphere with the production and diffusion of that disease. Dr. Prout® remarks
that at the time the Asiatic cholera first made its appearance in England,
and during the prevalence of east winds—which at that period displaced those
from a western direction—there was a positive increase in the weight of the
atmosphere (rise in the barometer), which continued during the prevalence of

1 Copland, i. 770, Am. ed. $ Bridgewater Treatise, p. 197, Am. ed.
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the disease. This was ascribed by Prout to the diffusion of some gaseous and
poisonous body, analogous to malaria, and considerably heavier than the air
it displaced; and which, in consequence, kept close to the surface of the
earth, creeping along this, and especially in low and humid places. The
observations of Dr. E. Barton,! of Louisiana, on the barometer and east
wind (which he regards as a fruitfal source of epidemic diseases), correspond
with and confirm, as he thinks, so far as the yellow fever of New Orleans is
concerned, those of Dr. Prout. But Dr. Barton would seem to stand alone
in this matter; and in the present state of our knowledge, and considering
the paucity of materials within our reach on the subject, it would be unsafe
to confirm or disprove the opinion that may be entertained respecting the
eonnection existing between the state of the barometer and the manifestation
of the fever in question. All that can and need be said on the subject is,
that a comparison of the state of atmospheric pressure here and elsewhere,
during sickly seasons, with the results of observations made at periods when
the disease does not show itself, does not lend much assistance to the belief in
the reality of any such connection, so far, at least, as relates to the produc-
tion of the efficient cause. In the West Indies, where the fever is common,
the diurnal fluctuation of the pressure pursues a march so regular, that we
may infer the hour of the day from the height of the mercurial column, with-
out an error, on the average, exceeding fifteen or seventeen minutes. Hum-
boldt says: “In the torrid zone of the new continent, I have found the
regularity of this ebb and flow of the aerial ocean undisturbed, either by
storm, tempest, rain, or earthquake, both on the coasts and at elevations of
pearly 13,000 feet above the sea.” The total diurnal oscillation amounts,
under the equator, to 0.117 inches, diminishing gradually as the latitude
increases.

The average at Demerara, for four years, 1643, 1844, 1845, 1846, and two
months, January and February, of 1847, was 30.076; the range between
the extremes of those four years varying from 0.101 to 0.806, and presenting
an average of 0.178. In the colony here mentioned, the mean pressure, in
1843, was 30.218; in 1844, 30.233; in 1845, 30.082; in 1846, 29.950; in
January, 1847, 29.952; and in February, 1847, 30.007 (range .383). In the
first of this series, the pressure varied from 30.014 to 30.287 (range .178);
in the second, from 30.151 to 30.280 (range .129); in the third year, from
29.859 to $0.165 (range .306) ; and in 1846, from 29.902 to 80.003 (range
.101). The yellow fever, which had prevailed in 1843 and 1844, cedsed in’
1845, when the pressure was least, and the range greatest. These results
correspond closely with those obtained usually throughout the whole of the
West Indies, where, as just remarked, the barometer remains almost station-
ary, and where, unlike what takes place in some parts of this country, and
more particularly in England (the range of which is from two to three inches),
the extreme range does not exceed from one-fourth to one-half an inch in the
year, even during the most violent hurricane. At Martinique, the usual height

1 Fever of 1838, p. 9.
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of the barometer, according to Moreau de Jonn?s,! varied from 28 inches and' o
4 lines to 27. 104, with a medium of 28.1}. This, reduced to English mea-
surement, gives 30.747; for the greatest pressure,-30.,4%% for the least, and #

0.7¢¢s 88 & medium. Reduced, again, to the present French measurement,

we have a variation of from 784 to 771} millimetres, and a medium of 778.- :
The range, therefore, is about 53 French lines, or § of an English inch, 13§

millimetres. At St. Domingo, Moreau de St. Méry® tells us, the greatest
pressure is 28 inches and 3 lines (French); the lowest, 27 inches and 10 lines.

Ip this city, the average pressure of the atmosphere in 1793, 1797, 1798,
1799, 1802, 1803, 1805, and 1853, yellow fever years, as also 1800, 1801,
and 1854, when the fever existed sporadically, was as follows :—

June. July. August. |September.| October. Range.
1798 . . . . 29.86 80.40 | 29.88 29.856 (1.06
1797 . . . . 29.26 29.95 80.08 | .77
1798 . . . .| 29.80 29.84 29.96 29.29 80.01 | .72 during the year.
1799 . . . .| 29.76 29.78 29.72 29.94 29.96 | .24 ¢
1800 . . . .| 29.92 30.09 | 30.04 ; 80.07 80.04 | .17 o
1801 . . . .| 80.01 80.07 29.99 80.16 80.13 | .02 “
1802 . . . .| 29.98 80.00 | 80.056 29.98 80.10 | .18 ¢
1808 . . . .| 80.08 80.03 80.07 80.06 80.02 | .06 «“
1806 . . . .| 80.07 30.28 80.28 80.29 80.18 | .223 ¢
1858 . . . .| 29.987 | 299556 | 29.918 | 29.976 | 29.974 | .07
1864 . . . .| 29.824 | 29.926 | 29.946 | 80.020 | 29.994¢| .196

The following table gives the average of nine healthy years, during which
the yellow fever did not preyail : —

June. July. August. 8eptemb October.
1841. . . . 29.09 80.1 30 30.1 80
1842. . . . 30 80 80 80 29.90
1843. . . . 29.96 80.05 80 80 29.90
1844. . . . 80 29.9 29.8 29.8 29.70
1846. . . . 29.95 29.8 29.9 29.8 80
1846. . . . 30.01 29.9 29.9 80 29.90
1847 . . . . 29.89 29.9 80 30 80.25
1848. . . . 28.5 29.9 80 29.92 29.94
1852. . . . 29,848 29.903 29.9562 80.034 29.976

If we direct our attention to the difference of pressure in sickly and healthy
years, both here and elsewhere, we find the difference so small that it is dif-
ficult to ascribe to it any agency. In the West Indies, scarcely any differ-
ence is noticed from year to year—whether the disease exist or not. Take
Martinique as an example. We have seen that the ordinary pressure never
varies more than a few millimetres—the medium being .7714. In 1838-39,
the fever, after an interval of ten years, prevailed extensively. During that
time, the pressure varied from .766 to .760 (30.7#3f5 inches, English, to 30
or 7% of an inch—3 lines), the difference being between that period and
ordmnry times 8 millimetres (Rufz, p. 29). In 1843, the fever again pre-

! Climat des Antilles, p. 60. $ Description de 8t. Domingue, i. 522.
3 Coxe’s Med. Mus., i. 201; ib., ii. 436. ¢ Medical Examiner, 1854.
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vailed, and during the sickly season the barometer marked .762 to .765 in
July ; .763 to .766 in August, and .762 to .765 in September, the range being
for the three months from 762 to 766 (30.236 to 30.079 inches, English).*

In Demerara, as we have seen, the pressure in 1843—44, yellow fever years,
was respectively 30.218 and 30.233; while in 1845, when the epidemic
ceased, and in 1846 when there was no fever, 30.082 and 29.950. The ave-
rage of the first two years was 30.225, and that of the last two 30.016, the
difference being 7y, of an inch, or less than three lines.

In Cadiz, during the awful epidemic of 1800, the barometer marked in
July, 28.14(French); in August, 28.14; in September, 28.15, and in October,

7.70. Now, when with this we inquire how matters stood in 1799, when

there was no yellow fever, we find that July gave 28.10; August, 28.16;
September, 28.16; and October, 27.93. In Charleston, during a series of
eleven years, extending from 1844 to 1854, inclusive, and embracing several
yellow fever seasons, and many more in which the disease did not make its
appearance, except perhaps sporadically, the differences and fluctuations in
the pressure from May to October, were so trifling and irregularly distributed
s to merit baut little attention in an inquiry as to the causes of the disease.
The following table will show this at one glance. The fever prevailed se-
verely in 1849, '52, 54 ; one death is reported in 1844; and no mention is .
made of the disease in the register’s reports for 1845, 1846, 1847, 1848,
1850, 1851, and 1853.

1844. 1845. | 1846. 1847. 1848. 1849.
uu.lmn. Max. I(In.llhx.llﬂn. Max. | Min, lhx.lllln. u,x.imn.
May . . 130.14:29.80|30.50|29.80'29.96-29.38|29.83(29.30|29.94|29.48'30.05 29.38
Jupe . . {29.90,29.50(30.46/|29.94:29.90 29.55(29.89(29.68(29.86(29.59,29.95 24.56
July . . 29.8-’»;29.40 30.36/29 92:29.94/29.58'29.97|29.68(29.97 29.50;29.98 29.568
Aggust . . . |29.92,29.25|30.84 80.02;29.90 29.60|29.98{29.37|29.86 29.54‘29.87_29.62
September . . _29.99129.40 30.83]29.81,29.956 29.44;29.82 29.43|29.86 29.48129.95,29.48
October . . i30.06|29.04 30.50 29.75|30.00|29.05|30.13 29.45|29.87 29.20.30.07}29.44

1860. 1851. 1852, 1853. 1854.

Max. l Min. Max. | Min, | Max. | Min. | Max. | Min. Max. | Min.
May . . ‘..’9.83i 29.88| 80.50( 29.82| 80.51| 29.95| 80.41} 29.94! 30.32 29.91
June . . 80.05: 29.44| 80.85| 29.8%| 80.45| 29.80| 80.87| 30.11| 30.30 29.90
Jualy . 29.86. 29.50| 80.30{ 29.9¢| 80.83| 29.95| 80.37| 80.04( 30.39 30.08
August . . 29.90| 29.49| 80.83| 29.81| 80.84| 29.87| 80.81| 29.90| 80.29 30.056
September . 29.87| 28.60( 30.46] 29.87| 30.38| 29.60| 80.34| 29.99( 80.48 29.68
October . 29.97| 29.49) 30.85| 29.6¢| 30.46| 29.78| 80.38| 29.80| 80.48 29.85

In New Orleans, there was no yellow fever in 1845, & mild epidemic in
1849, a severe one in 1833, and a most severe one in 1853. The barometer
marked as follows in these years during the months of June, July, August,
September, and October.

} Catel, Annales Maritimes, 1844, il. 221; Amic, On Fev. of Martinique, Report of
Sasnit. Com. of New Orieans, for 1858, p. 208.
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'A'!

1883. 1845. l 1849. 1853. 1

. 2 ‘_ai

) Max. I Min, Max. | Min. | Max. l Min. Max. || Min, “

June . . . .| 2075 | 20.32 | 80.25 | 29.98 | 80.15 | 20.80 | 30.87 | 80.12 'a

July . . . .| 20.82| 2957 | 80.31 | 30.04} 80.16 | 29.89 | 30.37 | 80.11

August . . .| 2079 | 20.62 | 80.20 | 80.02 | 80,14 | 20.92 | 80.29 | 30.04 °

September . . | 20.75 | 20.50 | 80.13 | 20.96 | 8017 | 20.76 | 80.88 | 80.02 1
October . . . | ‘80.08 | 20.60 | 80.24 30.04, 80.85 | 29.72 | 80.18 | 29.74

N |

Dr. Ed. H. Barton, of New Orleans, to whom the scientific world is ime -

debted for much valuable information on the connection of meteorology with

etiology, has pointed out that the mean pressure of the atmosphere—bumg'

his calculations on an examination of fifteen of the epidemics which have

occurred in that city, was, at the commencement, 30.108, at the maximum
of the epidemic 30.024, and at the declination 30.074. The differcnce be-
tween the pressure at the commencement and the maximum of the epidemics
is .084, and that between the maximum at the declination, .050. Whether
these differences will be found to hold in other places must be determined by
future observations; and whether they will be regarded as an essential ele-
ment in the causation of the disease, I must leave to the decmon of the
reader.

In this city, the mean pressure of the atmosphere, in June, of seven yellow
fever scasons, varied from 29.76 to 30.07; July, in eight, varied from 29.85
to 30.23; August, in nine, varied from 29.26 to 30.21; September, in nine,
from 29.29 to 30.29, and October, in seven, from 29.85 to 30.18. On the other
hand, in nine yellow fever years, the barometer in June marked from 29.84
to 30.1; July, from 29.003 to 30.1; August, from 29.8 to 30; September,
from 29.8 to 30.1, while October, in eight of those years, gave a difference
of from 29.70 to 30.25. The average of June, in sickly years, is 29.920—
that of non-sickly seasons, 29.785. The average of July in the former, is
29.880; in the latter, 29.730. That of August in the former, 29.770; in
the latter, 29.690. The average of September is 29.930 in the former, and
29.950 in the other. The one in October is 30.020 in the former, and 29.945
in the latter. 1f we examine the difference between the pressure in 1793
and 1798, years of violent epidemics on one hand, and that in 1800 and 1801,
when there were but a few cases, if any, on the other, we shall perceive these
to be very slight. July in the first two years gave a pressure of 29.35 and
29.84; in the latter two 30.09 and 30.07, difference 00.97. August, in the
first two, gave 30.40 and 29.96; in the latter, 30.04 and 29.99, difference
00.33. In September, the pressure in 1793 was 29.88; in 1798, 29.29; in
1800, it was 30.07, and the next year 30.15, difference 1.08. In October,
the first two gave us 29.85 and 30.01 ; the other two 30.04 and 80.13, differ-
ence 00.32. Finally, in November, the first two presented a pressure of 29.64
and 30.04, and the last two 29.97 and 30.13, difference 00.54. I am unable
to state the pressure in June, 1793; but in 1798 it was 29.80; in 1800,
29.92, and in the next year, 30.01. The average of these two years was 29.96,
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giving us a difference from 1798 of 00.16. Thus, we perceive that in June and
July—the most important of the series, so far as relates to the question of
the origin of the disease, the difference was smaller than in September, when
the epidemic was already established. The pressure was greater in all the
months of the last two years of the series except August, when the difference
was in favour of 1793 and 1798.

As to the range of the pressure, we can scarcely admit that it produced
any effect in relation to the subject before us. The largest in this city
amounted to 1.80, and the lowest to 0.5.

June. July. August. September. October.

1798. . . . 1.27 1.86 1.15
1787 . . . . 1.77 1.19 1.80
1798 . . . . .58 .29 .48 .23 .78
1799. . . . .78 .49 .66 .85 .67
1802. . . . .27 .40 . .64 " .46 .57
1808. . . . .68 .40 48 .68 .76
1806 . . . . .69 46 47 42 .82
1854. . . . .81 74 .82 1.80

In New Orleans, the ranges in June, July, August, September, and Octo-
ber, amounted, in 1833, to .43— .26— .27— .25— .43. 1In 1845, the ranges
were, .27— .27— . 18— .17— .20. In 1849, .35— .27—.22— .41— .61—,
and 1853, .25— .26— .25— .81— .34. These differences are too small to
have exercised much influence. Besides, we must recollect that in the West
Indies, where the fever prevails frequently, the oscillations are trifling.

I am far from denying the influence which a difference of pressure of the
stmosphere exercises on the system in health and disease. Nor shall I at-
tempt to ignore the fact, that an undue increase of it produces unpleasant
effects, and leads even to diseased manifestations, and that other results,
of an equally deleterious effect, attend an extreme in the opposite condition
of the air. Every one knows the effects on the feelings of opposite condi-
tions of the barometer—that when it is low, and smoke and vapour and fogs
linger near the surface of the earth, the body feels languid, that fatigue soon
follows on exertion, and the intellectual functions lose their activity. On the
other hand, we know that when the barometer ranges high, there is a feeling
of vigour and activity of mind, which, as the late Dr. Drake well remarks, is
disproportionate to the mere reduction of temperature which is generally con-
nected with that change. Every one knows this, and knows also the extreme
lassitude, uneasiness, vertigo, nauses, and vomiting, dyspncea and hemorrhage,
experienced by those who have ascended to a great height—phenomena due,
po doubt, to the diminished weight and density of the atmosphere. Nor can
any one be ignorant of the injurious tendencies of those violent commotions
of the barometer, which sometimes occur. But there is nothing in all this
calculated to make us believe that it can do more than place the system in
sach a condition as will predispose it to the deleterious impression of some
more efficient canse, especially when we find that the same condition of the
barometer exists, as well when the yellow fever prevails as when it does not.

VOL. II.—9
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CHAPTER VII.

CIRCUMFUSA, OONTINUED.—HUMIDITY.

‘WE are next to examine the agency of atmospheric and terrestrial humi

p.om = wB@RE

in the production of the yellow fever. In doing so, my remarks will apply ™
- a8 well to the dampness diffused in a visible or in a latent state in the air, and ¥
resulting from the evaporation of adjacent or distant permanent sheets of ¥

water, as to that produced in the atmosphere and on the surface of the earth
by rain.

The connection of yellow fever with humidity has been, from an early pe-
riod, a subject of observation and a fruitful theme of comment. Saure it is,
that in many countries where the disease is endemic, or where it prevails

frequently in an epidemic or sporadic form, the moisture of the atmosphere, *

a8 indicated by the hygrometer, and by the repeated fall and large amount
of rain, as well as the humidity, usual or occasional, of surrounding locali-
ties, have been noted. It is well known that, all things being equal, the
degree of dampness indicated by the hygrometer increases in proportion as we
approach the equator, where, as a general rule, we find localities most subject
to the fever; and that the absolute proportion of dampness in the atmosphere
diminishes as we advance towards either of the poles, where the yellow fever
never prevails. It is well known, also, that the variations in the instrument
in question are rarer and more feeble as we approach the line, where, in con-
sequence of the active evaporation going on in those regions, amouating to
some two lines a day, and increased by the prevalence of east winds, the hy-
grometer exhibits almost constantly a state of complete saturation.! In fact,
with high temperature we have a high dew point, with little variation during
the several months of the year. In the West Indies, judging from the few
data I have before me, the dew point is high. In St. Vincent, the mean point
is very near 70 (68.8); the highest point being in July (70.2), and the lowest
in February (67.1). In Demerara, the mean of 1843 was, according to
_Blair (pp. 120-1), 73°.8—July, August and November reaching 74°.9. The
mean in 1844 was 75°.1—May and July rising to 76°. The next year, when
the mean could not be ascertained, April gave 76. In 1846, the mean was
74.4, May and June giving 76.2. These islands, like tropical regions gene-
rally, have, properly speaking, only two seasons, the wet and the dry; the
former being commonly of about four months’ continuance,® and characterized

! Cotte, Legons Elément de Physique, d’Astronomie, &e., p. 16d ; Mém. de 1a Soc. Roy.
de Médecine, Année 1784-'5, p. 204; Péron, Voy. aux Terres Australes, 8th ed., ii. 112;
Caillot, pp. 120-1; Cassan, Mém. de la Soc. Méd. d’Emaulation, v. 2% 29, 163.

2 Lind, p. 44. .
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by heavy and frequent showers of rain. This wet or rainy season is not com-
posed of a continued series of rainy days; so far from this, a rainy spell of
some twelve hours is generally followed by twenty-four or thirty-six hours of
fair weather; and at times many successive days occur of dry weather, chiefly
in Aogust and September. But, during these intervals, the weather is distin-
guished by an almost insupportable sultriness and closeness; thick black
clouds form, and discharge their contents in torrents, accompanied with
thunder and lightning; and at all times, even during the dry season, the
dampness is exhibited, not only by the hygrometer, but by the oxidatien of
metals, the rapid putrefaction of flesh, as well as by the quantity of dew
which, in most places, falls during the greater part of the time. Towne calls
attention to the fact of the existence of this humidity. ‘“This is evident,” he
says, ““from the great difficulty there is, in all the Caribbee Islands, to preserve
their iron and steel from rust, their brass and copper from turning green, and
their silver from tarnishing ; all which mutations are seen upon the respective
metals in a proportion not much short of that which they would have suffered
by being exposed to bilge-water, as the sailors term it” (p. 10). Others have
noted the fact.t *During the hours-of seven to eleven, during a clear, calm
night, I have known,” says Evans, “the dew to fall so heavily as to have
been sensible to the feeling, to have given to the pavement the appearance
of a slight shower having fallen, and to have drenched the brushwood with
moisture.” The mean annual quantity of rain in those islands amounts to
not less than 120 inches.

In our southern States, the humidity, thoogh less than in the West Indies,
is still very considerable. So far, hygrometrical observations are wanting to
indicate the dew point of many of the localities where the fever usually shows
itself; but the humidity is cognizable to the senses. The dews are heavy,
even in winter, and mould and fungi are easily formed. This state of atmo-
sphere exists principally during the summer and autumnal seasens, the winter
being comparatively dry and serene. The rain there, as in tropical climates,
falls at a particular season of the year; but the quantity in a given time is
less abundant, and the number of fair days during the wet period is compara-
tively small.® The humidity of New Orleans, of Charleston, and other locali-
ties along the southern portion of our-sea-board, is proverbial, and rendered
greater from the peculiarity of their location; while at Natchez, and other
points somewhat distant from the coast, and less surrounded by sources of
evaporation, the indications of great moisture present themselves in a striking
maaner.®

The quantity of rain which fell in the first of these cities, in the four years,
1833-1836, inclusive, amounted, on an average, to 473’ inches;* and that of

' Mabher, p. 835; Gilbert, p. 27; Bally, p. 849; Savarésy, pp. 165-7; Cassan, v. 81;
Evaas, p. 6. .

* Climate of U.8., p. 62.

3 Gros, p. 6; Forry, p. 62; Thomas, p. 61; Dickson, Eclectie Journ., iv. pp.10,11;
Simons, p. 16; Cartwright, ix. 5; Ramsay, ii. 58, 67; Girardin, pp. 48, 44.

¢ Barten, Trans. of Med. Assoc., 1849, p. 608.
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the years anterior to 1833, to 584%%. The average quantity which fell in that i
city, according to the measurements of Dr. Lillie, quoted by Dr. Drake,* may
be put down as 51 %2 ; but in the ten years, 18401849, inélusive, the average sii
was 69,43%—the extremes being 46.439 and 127.247. In 1853, the quantity
was 52.63. Of this, the greatest quantity falls in summer and winter. In
the afore-mentioned four years, 1833-1836, June gave an.average of 6.17;
July, 5.63; August, 5.24; and September, 5.79. The next greatest quan- .
tity fell in January, April, and November. In the other series, 1840-1849,
the summer was the wettest season during six years, the winter during thm
years, and the spring during one year.?

The average dew point, at different periods of the day, in a series of elglt
years, was 62.56, viz: at sunrise, 61.16; at midday, 63.56 ; and at 9 P. M., b
62.95. In 1850, the average was 62.58 (60.20, 64.46, and 62 75). In 1858,
the average was 62.12. The amount is higher in June, July, August, and i
September.* The quantity of moisture in the atmosphere—saturation being
1000—is, at sunrise, .905; at midday, .703; and at 9 P. M., .826. Dr. Bar-
ton well remarks that few countries have more elements of humidity thaa
Louisiana, from large inland bodies of water. The whole area of the State
is 48,972 square miles. Of these, 21,370, including flat lakes, are always
more or less under water, and constantly subject to it. Of the whole allu-
vion, there is uncultivable more than one-half—say, 12,000 square miles—
including shallow lakes. One-eighth of the State is constantly under water,
and more than two-fifths subject to inundation.*

‘What has been said of New-Orleans, may he said of all places around the
Gulf of Mexico, where there is not only an impregnation of the atmosphere
nearly up to the point of saturation, but where the absolute quantity of va-
pour is great. The dew point is always high, and its complement small. “In
every season of the year,” Dr. Drake states, ‘the loss of a few degrees of
temperature is sufficient to cause the condensation of vapour, and render the
air moist” (i. 604). At Mobile, the average quantity of rain which falls
annually is estimated at 66y inches. In 1841, it amounted to 74.883.
At Natchez, the quantity in 1840 was 48.48; in 1845, 53; in 1846, 61.79;
and in 1847, 75.32; the average, according to Dr. Tooley, being 60.120 annu-
ally.® At Baton Rouge, the quantity is 76.28.® In Charleston, the mean
quantity of rain, according to Ramsay, varies from 41.75 to 49.3 inches.?
From 1738 to 1742, Lining states it to have been 48.6 inches. In the ten
years, 1750-1759, Chalimers found it to be 41.75.* From 1797 to 1807, the
observations of the Medical Society make the amount 49.3 —varying from
38.6 (1800) to 83.4 (1799). In 1841, the quantity was 53.94; in 1844, 36.39;

aii
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! Works, i. 588. 2 Fenner, Southern Rep., i. 28-31.

3 Barton, Rep. to State Med. Soc. of Louisiana, p- 48; Fenner, ii. 148; Ib., Fev. of
18563, pp. 8, 9; Ib., Trans. of Med. Assoc., vii. 426.

¢ Rep. to State Med. Soc., p. 10. & See Amer. Alm., and Drake, i. p. 588,

¢ Allen, Vital Statistics of East Baton Rouge, N. 0. Journ., viii. p. 69.

7 Hist, of 8. Carol., ii. 62, 63.

8 Climate of 8. C., plate at p. 42. In the text, Chalmers states it to have been 42.08.
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in 1845, 46.44; in 1846, 44.38; in 1847, 47.88; in 1848, 48.40; in 1849,
90.69; in 1850, 23.89; and in 1851, 83.14. As regards the dew point,
it stood as follows in the last-mentioned seven years:—

1846 . . . . 5522 (1849 . . . . bT.89N
1846 . . . . 5676 (1850 . . . . 68793
1847 . . . . 6LI8n 1881 . . . . B8.0TA

1888 . . . . b18%

‘We have seen, in a former chapter, that in our climate the humidity, as
indicated by the hygrometer and the frequency and quantity of the falling
rain, is, as might indeed be expected from the position of the country, much
inferior to that of equatorial regions; for while the mean dew point of St. Vin-
ocent is 68.8, that of New York is only 88.7; and while the mean quantity of
rain in the West Indies is 120 inches, that of Philadelphia is only about 48.'

Baut although, as stated, the dew-point in our climate is many degrees be-
low the temperature of the atmospbere—the two rarely coinciding entirely
or nearly—the daily range with us is much greater, varying in some places
in June from 28 to 71°, and approaching to within a few degrees of the
temperatare. The coincidence, during the summer months of some years,
is nearly if not quite complete, and "continues long, when the weather be-
comes extremely humid, and, assuming the peculiar character denominated
close, sultry, or muggy, gives rise to that oppressive influence which is well
Inown in the country.! These observations coincide with those made in
those portions of Europe where the fever has prevailed, for there the humid-
ity, though far less striking than in tropical regions, is nevertheless consider-
able during’ the hot summer months; and, in some places—as Gibraltar—
the atmosphere during certain months becomes, under the influence of pecu-
liar winds, as much satarated with moisture, as in almost any portion of the
globe. The mean quantity of rain in the same place has varied, in fourteen
years, from 15.8 inches; (September 1800, to September 1801), to 78.63;
(1796-1797) giving an average for the fourteen years of 34.72.*

From an early period in the history of the yellow fever, a tendency,
srising from a consideration of the preceding facts, has existed in the minds
of some writers to ascribe to atmospheric humidity a large share of agency in
the production of the disease. By not a few it is considered, when combined
or alternating with high atmospheric heat, as the principal or efficient cause
of the disease. Such will be found to be the views entertained by Poisson-
mier (p. 50), Lefort (p. 9), Catel (pp. 7, 8), Gros (p. 5), Dickson (Ed. J.,
iv. 10, 41), Simons (p. 16), Jones (Boston J., ii. 876), as well as by the
Academy of Medicine of Barcelona (Ragyer, p. 50), the reporters on the epi-
demics of New Orleans in 1819 and 1839, &c.

Lind, also, in some passages of his work on hot climates, appears to have
eatertained similar sentiments; but elsewhere he speaks of an impure air
as giving rise to the disease (p. 9). This opinion is not exclusively applied
to the particular form of fever under consideration, but is entertained by some

! Porry, Climate of United States, p. 112, 8 8ir James Fellowes, p. 466.
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a8 regards the paludal fevers of Italy, anid has been advanced by some writers
on the African fever,* and applied by Fordice (pp. 146, 151)—not without
some subsequent qualifications—to fevers generally. Others, again, regard the
humidity indicated by the dew-point or otherwise, as the efficient cause par
excellence——the disease resulting from the deficient evaporation from the body
produced by a high dew-point, by which the vapour which should escape, a8
well as the heat necessary for its evaporation, is retained. By them, mala-
ria is identified with & high dew-point.?

By a different set, atmospheric humidity, though not viewed, even when
conjoined with heat, as the efficient cause of the disease, is nevertheless re-
garded as an active agent in its production, aiding in the evolution of the
efficient cause, and placing the system in a condition to be morbidly affected
by it.? )

These views—even that which recognizes in atmospheric humidity, com-
bined with heat, the essential cause of the yellow fever—derive support from
the connection which we have found to exist generally between a moist cli-
mate and the prevalence of the disease in latitudes and localities where that
condition of atmosphere exists either throughout the year or at particular
seasons; for, if the fever affects more particularly such latitudes and locali-
ties, while it spares others differently conditioned, the inference is natural,
that the humidity thus existing, and the fever which so usually attends it,
stand in the relation of cause and effect. They derive support also from the
fact that, in the West Indies and elsewhere, the fever. usually breaks out
during the dampest portion of the year, or after the fall of considerable rain,
and also in seasons of great humidity; and that everywhere it so truly re-
quires for its development some degree of rain or humidity, as not to prevail
when these fail to show themselves. A hot and humid atmosphere has long
been recognized as & prolific source of febrile complaints. Hippocrates has
somewhere remarked, that the constitution of the air that preceded the pes-
tilential fever was marked by great heats, much rain, and southerly winds.
Galen takes notice ‘that no other than a moist air brings the plague.”
Lucretius is of the same opinion, maintaining that these diseases *either
come from the air, or rise ftom the earth.”

. Ubi putrorem humida nacta 'st
Intempestivis pluviisque et solibus icta.4

‘Whatever views we may adopt respecting the etiology of the yellow fever,
no one can fecl disposed to contest the reality of the connection in question,
at least under ordinary circumstances. In the West Indies, and other por-
tions of the tropical regions visited by the disease, the rainy and humid
season has generally been found that at which it prevails; and there are not

1 Edinb. J., Ixix. 117; Rept. on Sickness of Brit. Army, p. 26.

2 Hopkins, Lond. and Edinb. Philos. Mag., 8d series, No. 86.

3 Savarésy, p. 287; Desportes, i. 17; Pugnet, pp. 882, 842; Waring, p. 21; Valentin,
p- 86; Barton, Rept. of San. Commis. 1853, p. 292, &c.

¢ Luo., lib. 6, ver. 1098.
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wanting facts to give countenance to the opinion of those who maintain that
the fever seldom appears in an epidemic form during the dry season.!

The epidemic at Stony Hill broke out about the middle of February,
after a long continuance of dry sulery weather, when the ground was exces-
sively parched, and as the drought increased so did the disease ; whereas, at
Up-Park Camp, it broke out in the month of June, after the rains had com-
menced, and continued with unabated severity during a period when more
rain fell than had been witnessed for twenty years previous—and as the rain
ceased 80 did the disease. (Armold, p. 149.)

The same occurs as regards the fever of the coast of Africa. ‘ When it
was attempted to colonize the Bulam Islands under Captain Beaver, in 1792,
the mortal and destroying fever which prevailed among the emigrants took
place in the wet season; and the same coincidence has been noticed at sub-
sequent periods.”™ In general, on the African coast, when the rains com-
mence, sickliness also commences; and the smokes which take place during
or after the rains are always more or less productive of fever. So closely do
these dense vapours appear to be connected with fever, that it is supposed
by common observers, that when carried seaward, which they occasionally
are, they bear with them the active exciting principle of fever. Of this con-
veying power, Dr. Bryson thinks there is no proof. But the fact of coinci-
dence is, we believe, generally, if not universally recognized.?

The following remarks of Lind, relative to the African coast, will apply to
maay other places: ‘‘ The large rivers in the dry season being confined within
narrow bounds, leave a great part of their channels uncovered, which, having
their moisture totally exhaled, become a solid hard crust; no sooner do the
rains fall than this long-parched crust of earth and clay gradually softens,
and the ground, which before had not the least smell, begins to emit a stench,
which in four or five weeks becomes exceedingly noisome. At this time, the
sickness is generally most violent.’”

In tropical regions, the sickly or fever season corresponds with that of the
rains. In the French colonies, it is denominated Asvernage. The latter is
the period in which the sun heats the portion of the zodiac situated on the
side of the equinoxial line where the rains prevail. The Asvernage is conse-
quently in reality the summer of such sections of tropical regions where it is
observed. When the sun crosses the line, the rainy season necessarily
changes sides; and with the accession of wet weather we have the advent of
fever.*

In Rio Janeiro, in 1853, it was observed, according to Dr. Candido, that
the force of the epidemic was greatest in those months in which humidity

' Savarésy, pp. 236, 257, 292; Pugnet, pp. 841-2; Moseley, pp. 10, 11; Chisholm, i.
146-7; Belcher, Edinb. J., xxiii. 248; Dariste, p. 83; Davidson, Reposit., viii. 248-9;
Catel, p. 7; Desportes, i. 17; Daselle, p. 10; Humboldt, p. 765; Pugnet, p. 842.

¢ Edinb. J., Ixiii. 448.

8 Climate and principal Diseases of the African Station, p. 198. See also Edinb. Journ.

¢ Hot Climates, p. 54.

5 Becquerel, Des Climats et de I'Influence qu’ exercent les Bols Bolsés, &o., p. 124.
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was most prevalent and marked.! At Puerto Cabello, Dr. Lacomb states
that ‘it is a constant and general rule that the place becomes entirely free.
from disease, and the healthiest in the world when strong heat, combined
with total absence of rain and dampness, peevails, the atmosphere then being"
entirely dry.” On the contrary, ‘ during the last two years, 185253, the
weather was very hot, and very damp, with frequent small rains—during all
this period yellow fever prevailed.”

The connection of humidity with fever—the necessity of the former for the.
production of the latter—is exemplified by the occurrences at Tampico in.
1836. The rains commence there in July, and are followed by intense heat.
This is the period of yellow fever. In the above-mentioned year the rainy
season commenced two months later than usual, and there was a correspond-
ing delay in the appearance of the disease.?®

In Bengal, the rainy season commences in June, and continues until Octo-.
ber; the remainder of the year is healthy and pleasant. During the rains,
the rich and fertile country is almost quite covered by the overflowing of the-
Ganges, and converted, as it were, into a large pool of water. Diseases
rage among the Europeans in the months of July, August, September, and:
October, consequently during the rainy or wet scason.*

The fever of Key West has, in like manner, a predilection for the wet sea~
son.®* The epidemic of Savannah, in 1820, arose, and for a time prevailed,
during extreme moisture of atmosphere,® as did also that of ordinary autumnal
fever of 1817. Dr. Dickson, of Charleston,” informs us that the yellow fever-
of that city appears more frequently in very wet than in dry summers; while
some at least of the epidemics of our Atlantic cities have broken out during
the prevalence of excessive humidity. Dr. E. H. Smith,? and Dr. Bayley
(pp. 52, 123), in their accounts of the fever of New York in 1795, dwell on
the extreme dampness and sultriness of the weather during that season. The
epidemic of New Orleans, in 1853, came on and continued during wet weather
(Barton and Fenner). Dr. Barton concludes from his meteorological obser-
vations, that it has never been otherwise in that city (pp. 294-5).° The

(]

1 Rept. of Sanit. Commission of N. O. 1858, p. 186. * Ibid., p. 294.

$ Goupilleau, Bulletin de I'Acad., i. 466; Ibid., iii. 306.

4 Lind, Hot Climates, p. 91 ; Shannon, Practical Obs., &e., on Diseases of Hot Climates,
P- 74; J. Johnson on Tropical Climates, p. 69.

§ Dupres, Am. J., iii. 280, N. 8. ¢ Waring, pp. 20-1; Daniel, p. 89.

7 Philad. Med. and Phys. J., iii. 265. 8 Webster’s Coll., p. 75.

9 Professor Blodget, in & highly interesting communication to Dr. Barton relative to
the hygrometrical peculiarities of portions of the yellow fever zone of 1853, remarks that
South Florida only was profusely rainy in June, except for the last half of the month,
when New Orleans became remarkable for frequency of rains. In July, Texas was very
dry—New Orleans was the reverse, with tropical frequency of rains. In Northern Flo-
rida and South Carolina’the rains were heavy, though not unusually frequent. In Au-
gust, the tropical rains of New Orleans continued, and began at the close of the month
in lower Texas. In September they spread over the Gulf coast, east and west of New
Orleans, and diminished at that point. In Ooctober they were continued on the Rio
Grande, and at Bermuda, and other islands, and over most of the Gulf coast also. The
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bumidity experienced at Leghorn, in 1804, would appear to have been very
great ;* and it should be remembered that the Levanter wind, under the
influence of which the disease usually, if not always, prevails at Gibraltar
and Malaga, occasions a considemaple moistore in the atmosphere.®

It may be addaced in farther sapport of the aetion or essential agency of
humidity in the production of the yellow fever, that the disease appears to
possess a decided affinity to such localities as are, from their position, more
prone to dampness—prevailing, as it does, in a more especial manner along
the sea-coast, at the outlet of rivers, along water courses, and lagunes, and in
the vicinity of swampy, low, ard level ground. Instances of this predilec-
tion for localities of the kind-are frequend in tropical climates, and are not
rare in this country. The cities of New Orleans and Charleston are much to
the point, and whenever the disease has broken out in other cities differently
located, it has almost invariably done go in the vieinity of the water.

We have seen that in countries which, during the dry season, remain free
from the disease, the latter appears soon after the advent of rain, and con-
tinoes to prevail until the return of dry weather. We may now mention.
that excessive droughts at the season when the fever usually appears, have at
times been found to prevent its development. Such was the case in Charles-
ton in the year 1752, when, during the months of May, June, July, and August,
the heat was excessive, but attended with a remarkable deficiency of humidity.
The season remained very healthy so long as the weather was hot and:
fair.* In 1818, heat and dryness existed in excess in the same city, yet no.
fever occurred, except sporadically.* Macarthur remarks that, at Barbadoes,
there is little or no fever during very dry seasons.®* Humboldt states that at
Vera Cruz, excessive dryness puts a stop to the fever (p. 765); Desportes
(i. 121), speaks of the almost complete exemption of the Cape (St. Domingo),
in 1742, as being caused by the extreme dryness of the season. Similar
statements are made by Ferguson,® and Savarésy (p. 236). In Demerara, in

yellow fever began on the Rio Grande with these rains in August, and continued till they.
eeased in October. It began in other parts of Texas with the same conditions, and so at
Mobile, “ continuing with their unusual continuance.” Prof. Blodget found also that the
mean humidity, or percentage of saturation, was very large it New Orleans, as also in
all parts visited by the fever. Dr. Barton remarks, in reference to the observations of-
Prof. Blodget, that they perfeetly correspond with the variable outbreak of the epidemic
is every part of this extended region (8. W.). In every instance where the facts are
known, great heat and high saturation were the predominant conditions for the preva~
lence of the disease ; and it was often remarked, that the return of these conditions
seproduced the fever two or three times.!

! Tommasini, § 162.

% At Rome, it is found that if the season is dry, there are comparatively fow cases of
fever; if, on the other hand, much rain falls, the hospitals are much crowded; Clark,
Med. Notes on the Climate, &0., of Italy, p. 80; Bailly, Fidvres Interm., pp. 180-1.

8 Chalmers, i. 19, 22 ¢ Shecut, p. 104.

& Pever of Barbadoes (quoted by Dickson), Edinb. J., xiil 47.

® Med.-Ch. Tr., viii. 180; Lind, p. 47.

1 Bept. of Sanit. Cond. of N. 0. in 1858, pp. 268, 278.
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1825, & most severe dronght prevailed—not a drop of rain fell for ten
months—everything was parched up, and water was very scarce, occasioning’ '
great mortality among cattle—yet the season was healthy, and no fever
occurred.! \

Towne, a long time ago, remarked that when rain succeeds to a long and
intense dronght, and pours down in an impetuous and excessive degree, we
are then to apprehend a terrible invasion from the whole tribe of acute and
inflammatory diseases—among which he includes putrid, burning, malignant
fevers (pp. 1, 8); but that when rain happens to fall moderately, and at the
usnal time, wé may expect that the following dry months will prove salu-
brious and healthy (p. 7). Warren, in like manner, called attention to the
necessity of rain for the production of the yellow fever, and to the correcting
effect of long and severe droughts—remarking, that ‘a contimuation of dry
and sultry weather, has been so far from giving any aggravation to it, that
it has seemed to repress it, and make it lie more lulled and dormant, until
the returning rains and a moist atmosphere had set it at liberty to exert ita
rage anew” (p. 8).

These remarks of Towhe and Warren, who both practised at Barbadoes,
are confirmed by the result of experience in other West India Islands, and on
the west coast of Africa.® Similar results have been obtained in this country
and Europe. During the year 1801, the quantity of rain that fell at Gibraltar
amounted to little more than half the nsual average in Great Britain, and yet
the fever did not prevail.®

In 1810, Dr. Doughty states, there was a continuance of dronght and heat
for three months, and the rains set in about the autumnal equinox ; then, and
not till then, did fever, of the order we are speaking of, develop itself, both
at Cadiz and Gibraltar.*

At New Orleans, in 1832, the summer was very dry, but healthy. The
fever (and soon after’ the cholera) broke out in September, after the fall of
much rain.® Speaking of Mobile, Dr. Lewis says it is usual for forty days
of very dry, cloudless weather, to put an end to yellow fever epidemics. If
the atmosphere continues laden with the same amount of moisture, or any-
thing approaching to it, which invariably exists at the time the disease makes
its appearance, there is no cessation of it until after a decided frost.®

These facts cannot fail to lead to the inference that atmospheric and terres-
trial humidity, arising from active evaporation or the fall of rain, is an efficient
agent in the production of the yellow fever. They show that the fever fre-
quently occurs during rainy seasons, and is, indeed, ordinarily encountered
in damp localities, where rain is common and falls abundantly; where the

! Davy, Notes on Blair, p. 62.

% Lind, p. 150; Davidson, as quoted by Rush (iv. 156), for Fever of Constitation Hill,
Barbadoes, in 1794; Humboldt, p. 765; Ralph, ii. 60; Tullock, Sickness and Mortality
in British Army in West Indies, p. 53.

8 Report on Sickness of British Army, p. 4.

¢ Doughty, pp. 187, 188. 8 Halphen, pp. 42, 48.

§ Lewis, Fever of Mobile in 1847, N. 0. Journ., July, 1848, vol. v. 38.
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soil, previously dry, has been rendered wet by some of the causes referred to,
rain, freshets, overflows, &c.; or where the dew-point is high, and vesicular
humidity generally or often noticed, or is considerable at the time. That it
often makes its appearance at the first set in of the rains, the country
prior to this having been dry and healthy; and that hence a certain degree
of humidity appears to be necessary to the development of the disease—the
wetting, in contradistinction to the drying process, proving injurious to health
by exciting the fevers in question—are facts which no one need be told. It
is true, also, that in many instances, if not in all, long-continued and tho-
rough terrestrial humidity, or eaturation of the soil, has been found to pre-
cede epidemic manifestations of yellow and some other forms of malarial
fevers; and, on the other hand, that & complete absence of such humidity, a
thorough desiccation of the soil to a great depth, as well as an excessive dry-
ness of the atmosphere, are inimical to the production and continued preva-
lence of those diseases. ‘Facts to that effect have been observed and recorded
in this country, in South Americs, in the West Indies, in Africa, Europe,
and Asia. They are true as regards both ordinary antumnal or periodic
fevers, and malignant yellow fever. In a word, the humidity of the West
Indies, of most parts of our southern States and. of the coast of Africa, is
proverbial ; and we know, not only that these are all fever regions, but that
the outbreak of the disease coincides often with a wet season, and with the
manifestation of increased moisture.

Bat, before we can regard moisture, as some have done and continue to do,
as the essential or necessary cause when combined with high atmospheric
bheat, it should be shown that without it the disease cannot exist epidemically
or sporadically, that the disease always attends whenever it prevails to a con-
siderable extent, and that the risk of the danger will be proportioned to the
extent at which it exists. Now, it will be found that so far from this being
the case, the disease, on some occasions, in other localities, and, at other times
in the same place, has appeared under circumstances which preclude the pos-
sibility of viewing humidity in the light above mentioned ; for facts are far
from being wanting to show that the fever spares places remarkable for hu-
midity, and, on the other hand, prevails at times—and extensively too—under
hygrometrical conditions of atmosphere very different from that above men-
tioned; and though the complete desiccation of the soil puts a bar to the
disease, the latter may exist under any condition short of such dryness. It
is sometimes arrested in its epidemic course by the very means that are
supposed to be by themselves, and without concurrent aid from other con-
ditions of atmosphere, instrumental in its production.

Heberden, many years since, remarked that the air is often fully saturated
with moisture, and could not be more filled by the vapours arising from a
chamber covered with water; and yet, he adds, neither is any epidemical dis-
temper produced by it, nor are those remarkably aggravated, with which the
sick bappen at that time to be afflicted. The air from rivers and from the
sea is probably more replenished with vapours than inland countries cleared
of their woods—yet they are generally healthier.
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This statement of the celebrated London physician, which applies to the
climate of Europe, and is fully borne out by the result of experience in Hol-
land, where fevers cease when the soil is completely submerged,! has been
confirmed in tropical climates and such other places where the yellow fever
prevails. Dr. Ferguson has shown, from undeniable facts, that mere humidity
from fresh water is not productive of fever.* He remarks that water kept in.
stone tanks, or anywhere, so that it can be preserved in bulk without being
absorbed by the surrounding soil, is not productive of disease. One of the
healthiest quarters in the West Indies, according to that able physician (p. 343,
843), is that of the field officers on Berkshire Hill, St. Vincent, the bedroom of
which is placed immediately over a deep stone reservoir of water. A block-
house in Demerara, reported to be one of the healthiest quarters there, is.
similarly situated ; and it is known to all that the fresh water laid in for a
ship’s crew, however much in contact with their sleeping-places, produces no-
thing like marsh fever amongst them. Similar statements relative to the.
innocuousness of fresh water will be found in the works of H. McLean,?
Lempriere,* Banoroft,® Belcher,® R. Jackson,” Pugnet,* Dickson,® Drake,
and others.® : '

‘Whatever may have been the case in former days, it would appear from.
the reports of Dr. Cornuel, that, since 1888, the yellow fever bas, on several
occasions, broken out or prevailed at Basseterre (Guadaloupe), during the
dryest and coolest season of the year, and ceased during the wettest.s* -

Major Tullock, in his excellent Report on the sickness of the British troops
in the West Indies, after remarking that the inference of the connection as
cause and effect between humidity and disease, derives plausibility from
various facts in the history of tropical fevers, especially its great preva-
lence along the sea-coast, at the outlet of rivers, and in the vicinity of swampy
level ground, adds that this hypothesis seems at variance with the facts
noticed: “For, if the mortality of the troops depended materially on the in-
fluence of moistare, we might expect it to attain its maximum in those sta-
tions where the fall of rain was the greatest; whereas, the average mortality
of the troops in Jamaica is at least double that which prevails among those
in British Guiana, though the quantity of rain which falls in that island is
little more than half as great; and in the preceding pages there are adduced

! Ferrus, in Pallas, pp. 828-9. $ Med.-Ch. Tr, viii. 129.

$ An Inquiry into the Nature and Causes of the great Mortality among the Troops at
8t. Domingo. London, 1797, pp. 24, 25.

¢ Practical Observations on the Diseases of the Army in Jamaica in 1792, 97, ii. 5, 6.

5 An Essay on the Disease called Yellow Fever, p. 248.

¢ Edinb. Med. and Surg. Journal, xxiii. 47.

7 A Sketch of the Hist. and Cure of Febrile Diseases, p. 11.

8 Mémoire sur les Fidvres de Mauvais Caractire, pp. 842, 848.

9 New York Med. Journal, Sept. 1841, p. 175.

¥ Diseases of the Valley of the Mississippi, &ec., i. 610, 711.

It Cornuel, Rapport sur les Maladies Observées A I'Hdpital de la Basse Terre pendant
I'Année 1848; Ann. Marit., 1844, ii. 785. )
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many instances in which epidemic fever has broken out, and raged with great
violence, at & period when no rain had fallen for several months; nay, in
some stations a dry, in others a wet season, is looked on as the most unhealthy
—an anomaly not likely to occur if excess of moisture was uniformly an
essential cause of insalubrity.”

Madeira, the Canary Islands, not far from the coast of Africa, the islands
of St. Antonio and 8t. Nicholas, are healthy, though humid ; while Fernando
Po, Princes, and St. Thomas Islands, not far from these, are, like Senegal,
unhealthy. Barbadoes, St. Christopher, and Bermuds, though at no great
distance from fever countries, are healthy; and, while 8t. Lucia is unhealthy
to a degree, Pigeon Island, which is not less humid than the oppesite coast,
is free from febrile diseases. Dr. Rollo calls attention to the circumstance,
that some of the troops that landed in 1778 at 8t. Lucia, and were encamped
at the Vigie, were there exposed to fatigue, constant rain, and changes from
heat to cold, and yet they were not sickly. They were thence removed to the
windward of the Carenage, where, to the former causes, were added marshy
exhalations. They then became subject to fevers, from which they were once
more freed by resuming their former posjtion.®

In speaking of Fort Augusta and Port Royal, Jamaica, Dr. Hunter re-
marks that simple moisture is harmless, * at least as far as relates to the pro-
duction of fevers, of which the two last-mentioned places may be given as
examples, for they are nearly surrounded with water on all sides. It is true,”
he adds, *the air is perfectly clear, yet it must be loaded with moisture in
consequence of the great heat of the sun acting upon the water. But the
vapour arising from water is harmless, even when rendered more an object of
our senses, by being condensed into fogs and clouds. The parish of St.
Thomas in the Vale, is every night covered with a thick fog, owing to. the
rivers which pass through it, sending forth vapours, which, in day time, are
perfectly transparent; but towards evening, by the cool air coming from the
neighbouring mountains, they are condensed and remain visible till next day’s
sun disperse them, without, however, being at all unwholesome.’”

It should be remembered, also, as is well remarked in a work of great
authority, that excess of moisture is not confined to the West Indies, but
is & general characteristic of all tropical regions; and were it, even when
combined with heat, so productive of fevers in the'western hemisphere, the
same effect might be expected to ensue from it in the east; whereas, on the
contrary, the Malabar coast, which is deluged by rain for six months in the
year, is generally one of the most healthy quarters in the Madras presidency.
The author also calls attention to the fact that * there are numerous instances
of two adjacent islands, or even of two comtiguous sections in the same
island, being subject in an equal degree to the operation of these agencies
(heat and moisture), and yet, while the one has been desolated by the ra-
vages of fever, the other has been enjoying a degree of salubrity equal to

! Page 101. # Diseases of the Army at St. Lucia, p. 67.
8 Observations on the Diseases of the Army in Jamaics, pp. 18, 14.
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that of Great Britain.”* Furthermore, it is remarked that if the mortality !

from febrile diseases depended materially on the influence of moisture, we
might expect it to attain its maximum in those stations where the fall of rain
was the greatest; whereas, the average mortality of the troops in Jamaica is
at least double that which prevails among those in British Guiana, though
the quantity of rain which falls in that island is little more than half as
great.*

If humidity, combined with heat, were the primary cause of the yellow fever
in tropical and other climates, the disease ought to be found to prevail more
extensively and severely in seasons characterized by an excessive degree of it,
or at the wettest portion of a wet season, and to be absent in periods differ-
ently circumstanced. But such is not the case everywhere and at all times;
for seasons present themselves when the fever rages with much less violence,
or indeed scarcely shows itself, if at all, though the atmospheric humidity or
the quantity of rain which falls is very great. Speaking of St. Domingo,
where he practised many years, Desportes says: ‘I have observed that after
prolonged and abundant rains, tertian, double tertian, and continued (or
rather contravening) fevers were the most common diseases.” ‘I have like-

wise noticed that, under these circumstances, contagious diseases (the fever of .

Siam) were much less common, and that the reverse occurred when the rain
fell in small quantity and was preceded and followed by great dryness. Now,
the summer of this year (1737) having been very rainy, these diseases were less
common and contagious than in the preceding years, 1735 and 1736” (i. 86,
87). The season of 1745 was remarkably wet, but nevertheless free from the
yellow fever (p. 145). Seasons in which rain prevails are found more heaithy
than when dry weather has continued for any length of time in St. Domingo.®
A writer of our own times, who has noticed the fever at Dominica, remarks
that varieties of seasons do not appear to have much influence in prodacing
the disease ; for it will break out and extend its ravages when perhaps there
is no unusual change in the weather.* During the season of 1841, when the
fever raged in that island, the rain was not as heavy as in ordinary seasons.®
Dr. Macarthur, of Barbadoes, quoted by Dr. J. H. Dickson,® remarked that in
years when the rain was abundant in June, July, and August, the fever did not
appear until September, October, and November; but when June, July, and
August were comparatively dry, it commenced at an earlier period, and was
generally violent when great heat followed partial rain. ‘It has been asserted
that, in Barbadoes, the weather which is most favourable to the crops (when
a large proportion of rain falls) is also most favourable to health; a propo-
sition, it may be, commonly true, and yet not without exceptions.’” Hillary
says: ‘I have always observed that the symptoms of this, as well as most
other fevers, are generally more acute, and the fever usunally higher, in a very
hot season, especially if it was preceded by warm, moist weather.” In the

! Report of Sickness, &c., pp. 101,102. ? Ibid., p. 101.
3 H. McLean, p. 25. 4 Imray, Edinb. Journ., liii. 93. & Ib., Ixiv. 331.
6 On the Causes of Yellow Fever, Edinb. Journ., xiii. 47.

7 Davy, Notes on Blair, p. 62.
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Unhited States, the disease spares, usually, our cities during very rainy and
damp seasons. ’

The fever made its appearance in Charleston in 1728. Hewatt informs
us, in his History of South Carolina, that the summer was uncommonly hot
and dry; the beasts suffered from the want of water, and the fever, raging
with violence, swept off & number of whites and some blacks. *The calamity
was 50 general, that few could grant assistance to their distressed neigh-
bours” (i. 817). In the same city, the atmosphere was more humid before
1792 than after. In this last-mentioned year, a new era of the yellow fever
commenced, when the moistare of the atmosphere, which had been very great,
gave way to an opposite condition—the air being ‘“not only much less damp
in the number of degrees, but seldom damp, and generally dry.” The fever
appeared in 1794, and in several years successively, generally making its first
attack within a fortnight after heavy rains, if succeeded by hot weather and
light west and southwest winds, not sufficient to refresh the atmosphere by
dispersing the exhalations, and not even carrying off the perspiration. These
occurrences were 80 frequently repeated, that, when a condition of the atmo-
sphere of that kind prevailed, the appearance of the fever was predicted, and
always followed. Heavy rains, if followed by fresh, cooling winds from the
east—which pass directly over the sea—were not succeeded by fever.t In
1796, 1799, 1801, and 1817, fever broke out at Charleston (but only there)
daring the continued fall of heavy rains in warm, sultry weather; but why?—
Cellars were filled, and in many instances remained 8o ; water was left to stag-
nate, in contact with rotten wood and other substances in a state of decom-
position.® If the season of 1817 was hot and moist, that of 1824 was hot
and dry, and yet fever prevailed in both.* The month of June, 1839,
daring which year the fever prevailed extensively in the same city, was un-
commonly hot, and the whole of the summer was remarkable for the great
drought as well as high temperatare. All the southern country experienced
the same weather, and the principal cities south of Charleston were invaded
with yellow fever.* Of the years 1845 to 1852, inclusive, the last and 1849
were the only ones during which the yellow fever prevailed at Charleston.

In 1853, the quantity of rain which fell during July amounted to 6.95
inches; Aungust furnished 4.21,and September, 12.27; making a total of 23.43.
In the year 1849, July gave 6.35; August, 5.16; and September, 6.27;
total, 17.78. But while the quantity in the first of these two sickly seasons
exceeded considerably several of the healthy years of the series, it was only
0.68 greater than the quantity in 1847, when no fever prevailed ; while the
amount that year (22.75) and in 1845 (19.71) exceeded that in 1849 by
several inches. So far as Charleston is concerned, therefore, though, as

' Jobnson, Some Account of the Origin and Prevention of Yellow Pever, Charleston
Journ., iv. 1564-8.

$ Ib., Charleston Journ., iv. 162, 163.

8 Simom, Observations on the Yellow Fever, as it occurred in Charleston (8. C.), South
Caroling Med. Journ,, i. 5.

¢ Ib., Report to the Board of Health, p. 10.
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remarked by Dr. Hume, from whom these facts are derived, the yellow fever #
has never appeared in a non-pluvial season, showing that some degree of ti
humidity is required, yet, from the facts mentioned, and many others that could
be gathered from Dr. Chalmers’s account of the climate of South Caroline, ¥
pluvial seasons are not necessarily accompanied by fever. In 1752, 27.46 «
inches fell during July, August, and September; and yet, notwithstanding, m
the season was healthy.! |

Dr. Hulse informs us that the fever does not usually prevail at Pensacols «
during the wet season. In 1841, the months of Augnst and September were u
excessively dry.® In 1819, at Natchez, the rains were more copious during
the summer than those of the preceding nine years, except 1812. They
amounted to 23.48 inches, or 10.26 inches more than the mean of the pre-
ceding nine years; they came within 1.56 inch of the year 1812, and rose
above 1813, 3.04 inches; finally, they exceeded the rains of 1817, 11.11
inches—that is, were nearly double. But, on .the other hand, it will be found
that in the summer of 1813 nearly as much fell, that in 1812 there was a
greater fall, and yet that in neither year was there any fever. *Still far-
ther, the fever prevailed in 1817, when the quantity of rain was little more
than half that of 1819. .

We have seen that in the ten years, 1840-1849 inclusive, the average annual
quaatity of rain at New Orleans amounted to 69.632. Now, during the year
1847, the quantity that fell amounted to 100, and thereby would seem to lend
support to the opinion that an excess of humidity is & main caunse in the pro-
duction of the disease. But, on the other hand, we find that in 1848, when the
fever prevailed to a moderate extent, the quantity far exceeded that of the
preceding year—by 87 inches; and in 1846, when comparatively few cases
occarred, the amount was 98.474 inches. Let it be observed, besides, that
in several years, when there was no yellow fever at all, the quantity did not
differ materially from what it was at other times when the disease assumed the
character of a wide-spreading epidemic. Compare, for example, 1840 and
1845, when there was no fever, with 1841, when it spread extensively :—

C em e em em o e M R oeE A

1840, 1841, 1845.
Spring . . . . . 11.874 12.887 11.642
Summer . . . . . 16.209 8.787 9.208
Autumn . . ey 11.543 8.692 15.176
Winter . .. . 8.429 18.976 10.797
47.061 49.202 46.822

The excess in 1841, being in the winter months, would have but little in-
fluence in the production of the fever. In the summer and autumn, when a
different result might be presumed to obtain, the quantity was larger during
the non-sickly years. In 1853, when the epidemic was most extensive, the
quantity was 62.620—spring, 14.660; suminer, 7.465, autumn, 23.748; and

! Hume, On the Causes of Yellow Fever, Charleston Journ., viii. 64.
$ Maryland Med. and Surg. Journ., Jan. 1841, p. 392.
3 Drake, ii. 264.
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winter, 16.767—which was much less than during the mild epidémic year of
1849, when there fell 78.288, and still more so than during the moderate
epidemic year of 1846, when it exceeded 98 inches.

Dr. Nott, of Mobile, remarks that the origin of yellow fever, at different
epochs, is entirely independent of appreciable meteorological changes; though,
after it has once started, it progresses more rapidly in dry than in wet weather.
** No one can pretend to predict the occurrence of yellow fever the day before
the first case appears. In Mobile, we are often taken by surprise.” Mobile,
in 1819, suffered mach from yellow fever. Prior to the 28th of July, there
had been a severe drought. From that day to the 10th of September, rain
fell incessantly, and often- descended in torrents. The whole of the low
ground around the town was covered. On the evening of the 10th it cleared
off; wind northweet, with hot sum, and so continued for sixty-six days, to
November 16. During the whole of this long period, there was scarcely rain
sufficient to lay the dust in the streets. During the dry weather of July,
a number of violent cases of bilions fever occurred among persons unaccus-
tomed to the climate, and some of a more questionable character. Cases of
yellow fever continued to show themselves in August, but did not fairly
become epidemic until after the atmospheric change of the 10th of Septem-
ber, when it made its appearance in different parts of the town, in all its
fearful, deadly garb.*

At New York, about the middle of May, 1795, the weather became very
warm and the sky serene; the heat increased, and a clear sky continued, with
very little variation, until the 15th of July, when it became sultry and change-
able, varying, by short intervals, from rain to sunshine. It continued so, with
little variation, though constantly very warm, for about two months. In 1798,
the warm weather commenced about the middle of April, and continued to
increase, with some intervals of rain, until about the 10th of August—nearly
four months. During that time, the sun heated the earth to so high a degree,
that it made even the nights almost intolerable. The sky then became cloudy,
aad seemed much perturbed ; the elements appeared wild, much thunder en-
sued, and afterwards a wild and dreadful shower of rain; the weather became
variable; the earth was often shaded with clouds, and again sprinkled with
rain, and the pestilence spread throughout the city.* In both these years, the
disease made its appearance about the close of July; and thoagh there is
little doubt that the atmosphere became damp, in 1795, after the 15th of that
month, and in 1798, after the 10th of August, the canse of the pestilence
maust bave been formed during the long dry spell which preceded.

The heat in New London, in the summer of 1798, exceeded, both in in-
tensity and duration, what had been known within the memory of the oldest

t N. O. Journ,, iv. 671.
$ Report of the Committee appointed to investigate the Causes, &c., of the extraordi-
mary Sickness and Mortality in the Town of Mobile, in Letters, &c., on Fever of Baltimore,
. 2024,
"' A Physical Inquiry into the Origin and Causes of the Pestilential Fevers (New York,
1798), pp. 22-25.
VOL. IL—10
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inhabitants, and. was attended with an unusually dry atmosphere—no thunder
showers, &c.—for five or six weeks consecutively, with the exception of &
few nights.? . '

““On the Spanish main, the coast all along is very low and swampy, with &
high range of mountains in the interior. The seasons consist of two, the dry
and the rainy. Dauring the latter, which generally lasts from December till
June, heavy showers of rain fall, which continue, generally speaking,.for an
hour or two. The sun shines out with tremendous power, the heat is excess-
ive, and, acting on the half-inundated soil, a bluish haze arises off the ground,
carrying to the door of every inhabitant the seeds of the terrible malady.
The earth is no sooner dry, than down comes the rain again in torrents, fol-
lowed by the same deleterious atmosphere as before. Such is the state of
things which generally lasts for six months in the year. This is considered
the unhealthy season par excellence. However, the most unhealthy part is
the termination of the wet and the commencement of the dry season.”

In 1821, the city of New Orleans remained almost entirely free from the
fever, though it rained almost constantly during the whole of the summer and
autumn.® In 1846, the season in the same city was & very wet one, the rains
continuing until the 20th of September; but, though the fever prevailed, it
did not assume the character of a general epidemic.* The average quantity
of rain at Gibraltar is 25} inches; in 1796, the quantity that fell amounted
to 734 inches, and yet the season was healthy.® It may be remarked that if
humidity is the principal or remote cause, it onght to be so everywhere.
The Levanter wind at Cadiz, under the prevalence of which the disease origi-
nates there, is dry and hot, passing, as it does, over a large tract of Africa
and of the land of Spain. At Gibraltar, it is warm, but moist. At Malags,
it is rather refreshing. It is moister, but, passing over a large extent of
sea, is cooled. The terral, or land wind, is very hot and oppressive during
summer.® To this let me add that, at Vera Cruz, where the disease com-
mences with the rainy reason, it prevails more extensively at the beginning
of that period, when of necessity the earth is less drenched with water and
the atmosphere less humid, and also at the close of it, when, through the
process of evaporation and other means, the quantity has lessened, than during
the middle and wettest period ;” which could not be the case if the humidity
were the primary cause. It will be found, also, that in Jamaica, and, in-
deed, in other tropical regions, the fever prevails more severely and exten-
gively at the decline of the wet season.®

It may be here mentioned, that whatever be the true effects of dews
and fogs—upon which a great deal has been said—we eannot look upon

! Channing, New York Medical Repository, ii. 403.

% Observations on Remittent (so called) and Yellow Fever of the West Indies. By David
Lake Finlay, p. 9. Dublin, 1853.

8 Thomas, p. 63. 4 Ib., p. 18; Fenner, N. O. Journ., iii. 446.

8 Tullock’s Reports, &o., p. 4; Fellowes, p. 466.

¢ Fellowes, p. 15, note; Bally, p. 363. 7 Humboldt, p. 765.

$ Pinkard, ii. 486; Henderson, p. 8; Report on the Fev. of Cayenne in 1850, i. 157—8.
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them as the efficient or necessary agent in the production of the yellow fever.
If they were 8o of themselves, and without the aid of concurrent and more
active causes, it would matter not whence they come. The effect would
be the same whether they arose in elevated and mountainous regions or
in valleys and plains, or in city localities. Yellow fever might be expected
to occur in all foggy and moist countries, as also in every place where
the dews are heavy, provided the temperature were bigh. On the other
hand, localities where fogs and dews are not observed would not be the
seat of the disease. Now, we know that this is not the case. These atmo-
spheric conditions are not the attributes of yellow fever localities only.
Dew, for example, will be abundant wherever vegetation is rich, and may,
like fogs, be seen on hill-tops, where yellow fever, or other forms of kindred
febrile complaints, have never been heard of, as on low ground, and seaport
and other towns, where the causes of those diseases are copiously evolved.
This is no fancy on my part; for, if the reader inquires into the matter, he
will easily find numerous localities which, like those referred to by Dr. Hun-
ter, are subject to fogs and heavy dews, associated with considerable heat,
and yet notwithstanding are, and have always been, exempt from the disease,
while in numerous instances the fever bas broken out under meteorological
conditions which forbid the possibility of its being referred to such agencies.
The banks of some streams in this country, and not a few at a short distance -
from our city, though the seat of heavy fogs and dews, are seldom visited by
satumnal fevers—not as frequently so, certainly, as other kindred localities
differently circumstanced ; and it frequently happens that the usual abodes of
yellow fever are covered with fogs and heavy dews, in hot weather too,
during seasons of unparalleled health, and in other seasons are visited by the
disease, although the atmosphere is clear, and the dews are of trifling amount.
In reference to ordinary autumnal fevers, I need anly mention the upper part
of the Wissahickon, and of Chester Creek, where, notwithstanding the fogs
and dew observed in certain seasons, these fevers are not known. The city of
Charleston furnishes us with another interesting illustration of the want of
connection between the degree of evaporation and ¢condensation and the pro-
duction of malarial fevers. Daring July, August, and September, of the
fever year of 1849, the evaporation was much higher than it was in the non-
malarial years of a series extending from 1845 to 1852 inclusive, amounting
t0 1,485. But in 1852, which was highly malarial, the evaporation did not
exceed 1,454, while in 1850 it was 1,418; a difference too trifling to justify
us in investing it with importance. As to the degree of condensation, it
amoaunted, in 1849, to 173 ; contrasting with what took place during the two
non-malarial years of 1850 and 1851, when it was 111 and 81. On the other
hand, the sickly year of 1852 gives us an amount of 83; only two degrees
higher than 1850, and 28 lower than 1851.*

While the fever thus spreads, generally or occasionally, in certain localities
during wet weather, it will be found frequently to prevail during opposite
conditions of the atmosphere. Rufz says that there was greater dryness in

! Hume, Charleston Journal, viil. 67. ’
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Martinique in 1838 than in ordinary seasons when the fever does not prevail
(pp- 29, 30). We have found that the fever that decimated the companions
of Capt. Beaver at Bulam, in 1793, occurred in the wet season. *Yet
when the fever which was so named from that island appeared in varioud
parts of the West Indies, it was not during the wet season, but, in many
places, after long-continued dry, windless weather.” The same observa-
tion has been made at other times and other places.®* Bally remarks,
that there is little danger from yellow fever for strangers during the
rainy season—oalled Asvernage—from November to April, the disease ap-
pearing in & dryer portion of the year (p. 304). In speaking of the
Mole (8t. Domingo), Dr. R. Jackson, while regarding the wet as the
sickly season, says: * Very little rain falls at the Mole in ordinary seasoms,
no natural swamp is near it, and little more than the very site of the town
is level ground. The character of the endemic, however, is more varied
than in most parts of the island.” ¢ Intermitting or remitting fevers pre-
vail in the autumnal months and beginning of winter, continued fevers;
sometimes with strong, sometimes with obscure marks of vascular excitement,
are frequent, especially during dry and hot weather, and among subjects
newly arrived from Europe.” In another work, after remarking that the
diseases which occur during the wet season, though numerous, are rarely vio-
lent, concentrated, or malignant, the same distinguished writer says that in
dry weather, and on a dry, rocky, barren soil, the form under which the
endemic appears is usually continued. If the dry weather be of long conJ
tinuance, the character which it assumes is frequently malignant and fatal,
even among such as have been long ‘resident in the country, and are con-
sidered to be assimilated to the climate ; among European strangers the con-
centrated form, which commonly goes by the name of yellow fever, is then
epidemic, and often fatal as a plague.’

The true yellow fever of New Orleans, and Natchez,® has appeared during
the prevalence of dry weather, and when the disease could not be ascribed
to the agency of atmospheric or terrestrial humidity. It may be remarked,
that fevers of kindred, though not identical character, arise under the influence
of a similar agency. Dr. McWilliams informs us, in reference to the fever of
the river Niger, that the dry period immediately after the rain is the most
deleterious.® Dr. Pritchett, in his account of the same fever, states that old
residents fare worse during the prevalence of the rains; but that individuals
recently arrived from Europe are principally affected in the dry, hot season,
without suffering much from disease during the wet season. * The native
Africans themselves fall sick in the rainy season, like the old resident Eu-
ropeans, and, in the dry season, feel themselves healthy. A ccordingly, while
the whites were nearly all affected with fever at the confluence of the Tchadda

1 Edinb. J., Ixiii. 448 ; Chisholm, i. 146. % Hillary, pp. 146-7; Imray, liii. 98.
$ Outline of History and Cure of Fever, p. 92.

¢ A Sketch of the History and Cure of Febrile Diseases, i. 18.

§ Barton, p. 13; Rept. on Fever of 1889, Rev. Méd., p. 322; Merrill, ix. 233, 240.

¢ Med. Hist. of the Expedition to the Niger, p. 184.
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and Niger, the natives were perfectly well. Bat previously, when the vessel
was wooding and watering during the rainy season (July, 1841), at Grand
Bassa and Cape Palmas, many of the Africans were affected, whilst the Eu.
ropeans, generally, enjoyed good health.” Dr. Pritchett farther remarks,
as an interesting fact, that when the rainy season has been imperfectly
formed—when there has heen an unusual continuance of drought, instead of
reiterated deluges of rain, fever has been noted as extremely prevalent and
dreadfally destructive.* We find, also, that the fever of other parts of Africs,®
and of Sicily,® as also that of the Ionian Islands,* prevails during the con-
tinuance of dry and hot weather.

Instances are not wanting, also, to show that the progress of the dweuo
has been checked or mitigated by rain. In the language of Dr. Rush, ‘it is
destroyed, like its fraternal diseases, the common bilious and intermittent
fevers, by means of long-continued and heavy rains.”® Such was the case in
the famous epidemic of Grenada in 1793, when the disease ceased about the
middle of September. The rain during that month and the following, to
December, fell in great abundance, while the beat was greater than it had
been before or was subsequently (average of September, 86; October, 85 ;
November, 83 ; December, 84).® Furlong states that the fever he describes
was checked by rain; and we have other authorities for the same fact.” Even
in Martinique, a heavy fall of rain, which, of course, must add to the exist.
ing humidity, mitigates the prevalence of the fever. @illespie, after speaking
of the ravages occasioned by the epidemic during June and July, 1796, says:
*“The rain which fell in the second week of August occasioned & diminution
of the number of persons attacked by ardent fever, as well as of the malig-
pancy of the disease” (p. 137). The rains, the action of which does not
appesr to be the same in all countries, were, there cannot be a possibility of
doabt, the cause of the cessation of the yellow fever of Cayenne in 1850,
S0 say the suthors of the Report on that epidemic, who add: ‘It is a fact
well established, and to which we again recur purposely, that rain has always
preceded the few moments of repose allowed us by the epidemic, the cessation
of which was preceded and followed by heavy falls of water.®

It will be found, also, that in some places subject to the two seasons—the
dry and the rainy—the latter is the more healthy; thus reversing what we
have seen to occur often, if not generally, in tropical regions. Such is the
case in Cayenne,®at Surinam,® Berbice, Demerars, and the Dutch and French
colonies on the coast of Guiana generally, as well as in the adjoining settlements

1 Some Aecount of the African Remittent Fever, pp. 108, 144.

 See Edinb. J., Ixix. 132; Rept. on Sickness of British Army, p. 26.

3 Boyle, Edinb. J., viii. 178. ¢ Report of Sickness, p. 64.

$ Yellow Fever not Contagious, iv. 154. ¢ Chisholm, i. 264.

7 Johmson (R.), xxv. 290; Caillot, p. 121; Valentin, p. 89: Lempriere, i. 26; Rochoux,
p- 11; Arnold, p. 81; Desportes, i. 52, 80, 87; Ferguson, Chspman’s Journ., vii. 8, 9, and
Med -Chir. Trans., viii. 180-1; Johnson, Fever of Mariegalante, p. 8362; Hector McLean,
xxv. 187.

8 Pever of Cayenne in 1850, p. 168. ? Dasille, p. 10.

® Firmin, Maladies de Surinam, pp. 8, 18; Chisholm, ii. 196; H. MeLean, p. 25.
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on the continent.! At Cadiz, during the memorable epidemic of 1800, it was"
found that heavy rains were beneficial ; but that when the rain fell in small
quantity, and the heat remained unchanged, the diseas$ extended, and became
more violent.* On the eastern coast of Africa, the dry is the sickly and the wet
the healthy season.® So also at Delagoa Bay and the island of St. Mary or
Nossi Ibrahim, and sometimes, thongh not always, at Quitimane and Sofala ;¢
and it has gimilarly been found, in the West Indies, that while in some sta-
tions a wet season is looked on as the most unhealthy, in others the reverse
is found to be the case.* The same results are obtained in Algeria, where
febrile diseases increase and are especially malignant at the period of disap-
pearance of vegetation, when plants have been dried up by the effect of the
powerful sun of July, Augnst, and September.®

If humidity, when combined with heat, were the primary cause of the yellow
fever, it would be difficult to account for the fact that, in most countries sub-
ject to the disease, seasons occur in which it does not prevail, though such
seasons are not marked by & diminution in the ordinary degree of moisture
and rain ; and that during sickly seasons the degree of either is not increased.
In tropical regions, where the humidity and rain varies but little each year,
there are intervals of exemption, of greater or less extent, which cannot be
accounted for on the principle in question. In Martinique, the disease did
not prevail from 1826 to 1838. In Dominics, it had not prevailed for seven-
teen years when it broke out in 1838. The years 1839 and 1840 were healthy,
though as humid as the preceding’; and in 1841 it again appeared, at & time
when the humidity and heat were not greater than during the healthy periods.?
Lining mentions a fact perfectly in point, and says that the disease appeared
in the autumns of 1732, 1739, 1745, and 1748, though none of these years
(excepting 1739, whose summer and antomn were remarkably rainy) were
either warmer or more rainy (and some of them were less s0) than the sam-
mers and autumns were in several other years in which the fever did not
prevail® It is also remarked that at Barcelona, in 1821, the humidity was
not greater than usnal.?

On the coasts of the West Indies and of Africa, as well, indeed, as in this
country and Europe, vessels remain healthy so long as they keep at a distance
from land.** But woe to them if, during the sickly season, they approach the

1 Bancroft, p. 200. 8 Berthe, p. 156.

3 Voyage of Discovery by Capt. T. Boteler, i. 187, 165-6. ¢ Loc. cit., p. 3566.

6 Report, p, 101.

¢ Pallas, Réfl. sur I'Intermittence, p. 109. 7 Imray, lxix. 881-2.
® Edindb. Essays and Obs , Phys. and Lit., ii. 407. 9 Pariset, p. 480.

¥ Lind on Hot Climates, pp. 188, 178-9; Ib. on Seamen, p. 78; Trotter, i. 466; Rouppe,
p. 65—English translation, p. 69; Rush, iii. 83; Bancroft, pp. 125, 171; Ib., Sequel, p.
166; Clark on Long Voyages, i. 124; Moseley, p. 7; H. McLean, p. 26; Ferguson’s
Recollections, p. 151; Gillespie, p. 20; Fontana, p. 12; Bally, p. 455; Pringle, pp. 67, 98;
Chervin’s Letter to Dr. Monfaloon, p. 12; Burnett, pp. 264-274; Caldwell’s Prize Diss.,
p.- 189; Ib., Essay on Mal., in Boston Journ., p. 510; Williams on Morbid Poisons, ii. 446 ;
8Smith, Edinburgh Journ., xxxv. 49; Amiel, Edinb. Journ., xxxv. 264; Johnson, Charles-
ton Journ., iv. 160; Med. Obs. and Ing., iv. 156; Blane, pp. 204, 252; Datrouleaun, Et.
sur les Mal. Maritimes, Gas. Méd. de Paris, 18560, p. 792,
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shore or enter the river streams. The moment they do that they become liable
to the disease. Lind, in his essay on the means of preserving the health of sea-
men, states that when Commodore Long’s squadrou, in the months of July and
August, 1744, lay off the mouth of the Tiber, it was observed that one or two
of the ships which lay nearest the shore began to be affected by the pernicious
vapour from the land ; whilst some others, lying further out at sea, at but a
very small distance from the former, had not a man sick at the same time (p.
67). While in the autumn of 1852 many British steamers and vessels of war
bhad the yellow fever for going into port at St. Thomas, ‘‘another of her
majesty’s ships, the Devastation, was at St. Thomas, but did not come into
the harbour, keeping, however, only about a mile off the town, and remained
intact.™ “I bave known,” Sir G. Blane remarks, ‘‘a hundred yards in a
road make a difference in the health of a ship at anchor, by her being under
the lea of marshes in one sitnation and not in the other.”

It is stated by masters of ships that, during the prevalence of the late yellow
fever epidemic in Brazil, though they came direct froth Europe, and held com-
manieation with no vessel of any kind on their passage, the disease made its
appearance on board their ships as soon as they approached the coast and
came within the influence of the land breeze. Dr. Pennell, who, among
others, makes this statement, remarks that most of the cases were slight, but
some were attended by black vomit, and proved fatal after their arrival in
port.® Dr. Gavin states that when the yellow fever broke out in George-
town, Demerars, at the end of 1851, some seamen arriving from Europe were
attacked with the disease on nearing the coast and getting into the mnddy
water, some days before their arrival in harbour.*

Lind states, in his well-known work on hot climates, that ‘“ many persons
escaped the yellow fever which prevailed in Pensacola in 1765, by retiring to
the ships which lay in the harbour” (p. 179). In another place the aunthor
remarks : “ When the violent and fatal sickness raged at Cadiz in 1764, it did
not extend its influence to any ship which lay at a distance from the city.”
His majesty’s ship the Tweed, which was then at anchor in Cadiz Bay, like
others, eseaped. All the sick that were sent on board recovered, no bad
symptoms appearing in their fever, “while & disease similar to the black
vomit and the yellow fever, and equally mortal, depopnlated that large city”
(I8., p. 118).

Dr. Rush says of the epidemic of 1793: ‘I heard of some seafaring people
who lived on board their vessels, who escaped the disease.” Dr. Caldwell
remarks that “marsh malaria cannot reach the crew of & ship lying at anchor
bat a cable’s length from the shore, where it is generated ;" and adds: * Simi-
lar facts may be collected from the history of yellow fever in our own country.
During the prevalence of that disease in Philadelphia, many individuals, and

! Wiblen and Harvey on Yellow Fever, Lancet, April, 1858, Am. ed., p. 822.

9 Diseases of Seamen, p. 228.

8 A Short Report upen Yellow Fever, as it appeared in Brazil during the S8ummer of
1849-1850, p. 8.

¢ 8econd Report on Quarantine (London, 1852), pp. 14, 18. § Op. cit.
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several whole families, are known to have retreated to vessels lying not more
than from two hundred to two hundred and fifty yards from the wharves, and
to have remained healthy. In New York and Baltimore like instances have
occurred.’

‘Who is unacquainted with the fact, noticed in diverse latitudes, that while,
in vessels at a short distance from infected localities, those who remain om
board are exempted from fever, the boat crews, who, from the nature of their
duties, are obliged to explore the river banks, and those who land on busi-
ness or for recreation, are, especially if they sleep on shore, sooner or later
attacked 2¢

On the other hand, vessels that are infected in such localities lose the fever
(if they themselves do not contain sources of infection) by shifting their po~
sition, and anchoring at a distance—sometimes at a very short one—from
the shore ; or by going to sea, and thereby placing themselves beyond the
influence of the.land air. The morbific agency (in Georgetown, Demerars)
seemed to move in shifting swarms or vortices, hovering over a vessel bere
and there. ¢‘ Thus, in the beginning of 1839, the Thomas King layin the
division A, between Kingston and Wighart’s Stellings. In one week she
lost four hands. She unmoored, and took her station outside, or to the lee-
ward of the Louisa Baillie ; the mortality ceased, and the health of the crew
became re-established. The Louisa Baillie, that had been right abreast, and
sheltered by the Thomas King before the unmooring, and had no death,
although several cases of fever, which readily yielded to treatment, became
soon very sickly ; she lost four men, after which she shifted her moorings,
and the mortality then ceased in her also.* These effects have been observed
on frequent occasions in the West Indies, and on the coast of Africa.*

I am informed by Mr. Martin, surgeon of the Cananeuch, & Guinea trader
(Dr. Lind states) that when he was in Gambia River, in company with four
other ships, the men in one of those ships were duily taken ill of fevers and
fluxes, and several of them delirious; while all the English in the other ships
and in the factories were in perfect health; but upon removing that ship
about half & league from her first anchorage, which was too near some
swamps, her men became as healthy as those in the other ships.* Sir G.
Blane remarks: ‘“ When ships watered at Rockfort (Jamaica), they found

! Prize Dissertation, Boston Journ., iii. 160.

# Badenock, Med. Obs. and Inq., iv. 167-8; Trotter, Med. Naut., ii. 86 ; Bally, Typhus
d’Am., p. 466 ; Clark on Long Voy., i. 88-40; Boyle, p. 76; Rouppe, pp. 65,75 ; Gillespie,
P. 20; J. Hunter, p. 17; Valentin, p. 77; Caillot, p. 200; Bancroft, p. 172; Ib., Sequel,
p. 166; J. Wilson, p. 66; Fontana, p. 12; Blane on S8eamen, pp. 92, 892; Lind, pp. 106,
108, 184, 162, 1955 Lind on Sesmen, pp. 78, 77-78; J. Johnson, pp. 68-65, 127,184; J.
Wilson, Btat. of Brit. W. I. Squadron, p. 85; Bryson, p. 161, &o.; Burnett, pp. 188-228,
268; Smith, Edinburgh Journ., xxxv. 18, 47, 50; Allon, Edinburgh Monthly Journ., Aug.
1847; Bryson, Stat. Rep. on the Health of the (Brit.) Navy, pp. 215, 220, 280.

$ Blair, p. 86.

¢ Lind, p. 200; Ib., on SBeamen, p. 85; Ferguson's Recol., p. 148; Trotter, i. 858;
Hunter, p. 18; Kéraudren, p. 18; H. McLean, p. 26; Rufz, Report, by Chervin, p. 60.

$ Lind on Hot Climates, p. 180.
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that if they anchored close to the shore, so as to smell the land air, the
bealth of the men was affected; but upon removing two cables’ length no
inconvenience was perceived.’” _

These facts cannot be accounted for on the supposition of the fever being
due only to excees of humidity, for it results from the observations collected
by Kaemts,® and other meteorologists, that at ses, in all latitudes, the air is
always in s state of aqueous saturation. The sea climate may, indeed, be
regarded as the type of & humid climate. On shore, even in & damp atmo-
sphere, a period arrives when the air, being heated, ceases to be in a state of
sataration, not only because ita capacity for aqueous vapour becoming ex-
cessive, evaporation is no longer sufficient to furnish materials to insure that
saturation, but because the ascending aerial current carries the humidity into
the upper strata of the atmosphere. At sea nothing of the kind takes place.
The air is as fully ssturated during the heat of the day as during the coolest
portions of it, and as a consequence a precipitation of vapour takes place when-
ever the temperature lowers, either at the setting of the sun or on the occur-
rence of a refreshing wind. From this it follows, that more than any other the
sea climate is subject to those mightly and evening condensations, and those
accidental precipitations upon which so much stress has been laid. Add to
this, that the humidity penetrates to every corner of the vessel, and that in
the bold, between decks—and, indeed, everywhere—those on board are ex-
posed to & larger sum of moisture than they would probably experience om
land. If then the yellow fever were due to the hygrometrical condition of the
atmosphere alluded to, the disease wonld be more likely to break out at sea
than elsewhere.® It would not spare those who remain on board, and attack
those who go ashore, and the surest way te arrest the progress of the fever
in o sickly ship would not be to send it to sea.

CHAPTER VIII.

CIRCUMFUBA—HUMIDITY, - CONTINUED. .

Arrer what has been stated in the preceding chapter as regards the pre-
valence of yellow fever in the dry seasons of some places, and during dry
weather of other localities where it sometimes or generally appears during
the rainy season, we shall find little difficulty in understanding that the dis-
ease assumes often its worst character at periods of great dryness. Gilbert,
in his medical history of the army of St. Domingo, while attribating much
of the effect to 8 hot damp atmosphere on the unacclimatized, remarks : * It

! Diseases of SBeamen, p. 178.
$ Cours Complet de Météorologie, Tr. par Martins, pp. 91-2.
% Jaoquot, Ann. d’'Hygidne, July, 1864, p. 41.
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is thus that a particular cause has imparted greater intensity to the disease
of St. Domingo, and rendered it epidemic, inasmuch ag it attacked a large
number of the natives. It is the extraordinary dry temperature which has
prevailed during the last six months in all parts of the known world.” “In the
year VI. (1798),” he adds, “under the action of a like temperature, the Eng-
lish occupied Mole St. Nicholas, and the vicinity. Their number amounted
to 25,000, and, in the conrse of the summer, they lost seven-eighths of them
by the yellow fever” (pp. 4, 69, 70). Pouppé Desportes, who practised
during fourteen years in the city of the Cape, and to whose high authority
M. Gilbert appeals (pp. 65-6), testifies to the fact that the disease was
always the more violent in proportion to the dryness of the season.! Such
was the case in 1733, 1734, 1739, 1740, 1741, and 17483; whereas, in 1785,

|
1

hi

P )

1736, 1737, 1738, and 1742, when the weather was of a different kind, the -
fever only appeared in a sporadic form (p. 191). Dr. Ferguson, basing his -

conclusions on facts of the kind, and on the result of his personal observations,
is of opinion, that one only condition is indispensable to the production of
the yellow fever, and other kindred diseases—pauncity of water where it pre-
viously and recently existed, and a surface capable of absorption, provided
that paucity be short of actual dryness. To this, he says, there is no exception
in climates of high temperature, and he argues from this that we may infer,
that the canse of the disease is produced in a highly advanced stage of the
drying process—an effect incompatible with great atmospheric humidity.* Ia
another and more recent publication, Dr. Ferguson says: * Dronght under an
equatorial temperature, and in the favouring localities, would seem to be the
sine qua non of the appearance of the yellow fever in Europe. In the terri-
ble epidemic of Cadiz; in the year 1800, no rain had fallen there for seventy
days (vide Annual Register), and vegetable putrefaction bad become just as
impossible as the putrefaction of an Egyptian mummy, or the dried fish of
Holland. When the same drought pervaded Gibraltar and Barcelona, there
needed not the arrival of smugglers to bring the pestilence.”

Dr. Ferguson’s observations in the West Indies led him to the same con-
clusions. ‘‘It might there be seen, that the same deep, marshy country
which the rains made perfectly healthy, as if by deluging a dry well, was
speedily converted, under the drying process of & vertical sun, into a hotbed
of pestiferous miasmata. Thus, in the island of St. Lucia, the most un-
wholesome town of Castries, at the bottom of the Carenage, which is alto-
gether enbosomed in a deep mangrove fern, became perfectly healthy under
the periodic rains; while the garrison on the hill of Morne Fortuné, imme-
diately above it, within half cannon-shot, began to be affected with remittent
fever. The two localities within this short distance evidently changed places
in respect to health., The top and shoulders of the hill had been cleared of
wood, and during a continuance of dry weather, the garrison had no source

! Maladies de St. Domingue, i. 86-7, 110, 116, 121, 128, 129. .
2 Med.-Chir. Tr., viii. 180; Philad. Med. and Phys. J., vii, 8, 9, 16.
3 Recollections, p. 169.
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of disease within itself; but this was amply, though but temporarily supplied,
as soon as the rains had saturated the soil on which it stood. Thus, an un-
commonly rainy season at Barbadoes seldom failed, in that perfectly dry and
well-cleared country, to induce for a time general sickness; while at Trini-
dad—which is almost all swampy, and the centre of the island may be called
& sea of swamp, where it always rains at least nine months of the year—if it
only rained eight, or if at any time there was a cessation of the preserving
rains, the worst kind of remittent fevers were sure to make their appearance.
General dryness of soil, howerver, is far from being the ordinary characteristie
of our West India colonies. The swamp is too often exposed to the con-
tinued operation of a tropical sun, and its approach te dryness is the har-
binger of disease and death to the inhabitants of its vicinity. On the whole,
ft may truly be said, that althongh excessive rains will evidently cause the
scknowledged wholesome and unwholesome soils to change places for a time,
in respect to health, a year of stunted vegetation, through dry seasons, and
uncommon drought, is infallibly a year of pestilence to the greater part of
the West India Colonies.””* In all cases, however, previous saturation of the
soil is necessary to insure the effect, and fever ceases when the exsiccation is
tllorongh and complete.

On all these points, other facts, numerous and anthentic, may be collected
in other writers on the fevers of Europe, of the West Indies, of Mexico, South
America, Africa, and this country.®* Indeed, we can scarcely open & book,
large or small, which treats of the subject in extenso or incidentally, without
finding therein a repetition of the same story—absence of fever during excess
of terrestrial humidity ; occarrence of the disease under the influence of the
drying process; on the other hand, absence of fever when the exsiceation of
the soil is complete, and penetrates to a considerable depth, and’every par-
ticle of moisture has been destroyed ; and afterward mppearance of disease
during the wetting period. ~

This connection of dryness with unhealthiness had not escaped the notice

' Marsh Poison: see Notes and Recol. of a Professional Life, p. 101.

$ Rochoux, pp. 11, 42; Berthe, pp. 61, 156 ; Pariset, p. 177; Fellowes, pp. 13,82, 85;
Report on Pever of Gibraltar, p. 4; Caillot, p. 121; Furlong, Med.-Chir. Rev., xxv. 290;
Valentin, pp. 87, 89; Lempriere, i. 26, 31; ii. 47, 48, 49; Desportes, i. 62, 80, 86, 87;
Yerguson, Med.-Chir. Tr., viif. 180-1; H. McLean, pp. 25, 72; Gillespie, pp. 20, 187;
Johusos, Trop. Cl., p. 862; Dazille, Mal. des Nigres, p. 10; Firmin, Mal. de Surinam,
PP- 2. 18; Bancroft, pp. 200, 314; Edinb. J., Ixiii. 448; Ib., Ixix. 132; Bally, pp. 804,
363: Hillary, pp. 146-7; Jackson, Outlines, p. 92; Tullock’s Rep., p. 64; Gilbert, pp.
4, 69,70; Rufs, pp. 10, 29; Catel, p. 9; Beguerie, p. 10; J. Clark, p. 76; Towne, p. 8;
Leblood, p. 229 ; Imray, Ed. J., liii. 98; Ib., Ixiv. 881; Pinkard, ii. 486; Henderson, p. 8;
Arnold, pp. 81, 148, 174; Chisholm, i. 145, 294; ii. 196; Humboldt, p. 766 ; Boteler,
Voyage of Discovery, i. 187, 155, 166, 866; Brit. and For. Med.-Chir. Rev., i. 882;
Simon’s Rept. to Bd. of H. of Charleston, pp. 6, 10, 18; Watts, Med. Reg. of N. Y.,
p- 278; Barton, p. 13; Revue Méd. (1840), p. 822; Merrill, Med. and Phys. J., ix. 288,
240; 1b, N. 0. J., viil. 7; Ib., N. A. J., ii. 218; Rush, iv. 164; Chabert, p. 20; Lining, ii.
407 ; Townsend, p. 268; Barton’s J., ii. 22; Drake, i. 717; Gros, p. 6; Johnson,
Charleston J., iv. 155; Hulse, Maryland J., Jan. 1841, p. 802; Thomas, pp. 18, 68,
213; Craigie, Pract. of Med., i. 82; Goupilleau, Bulletin de I'Acad., i. 466; iii. 806.
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of Lord Bacon, who remarks: “ The general opinion is, that years hot and ¥
moist are most pestilent, upon the superficial ground that heat and moistare #
cause putrefaction. In England, it is found not true; for many times there o
have been good plagues in dry seasons. 'Whereas the cause may be, for that »

drought, in the bodies of islanders habituated to moist airs, doth exasperate
the humours, and maketh them more apt to putrefy or inflame; besides, i$
tainteth the waters commonly, and maketh them less wholesome. And
sgain, in Barbary, the plagues break up in the summer when the weather is
hot and dry.”

These remarks hold good, not only in reference to the plague, but to other
fevers of kindred origin, as observed in this country, various parts of Eu.
rope, in Senegal, Indis, Ceylon, Batavia, Algiers, the coast of Africa, &e.

‘We have here, therefore, the reverse of what was said above respecting the
injurious effects of the wetting process; for while the latter, by its operations
on localities more or less dry and parched, gives rise to fever, the same disease
is often an attendant on, and a result of, the drying process—not making
its appearance until the surface, after having been covered or saturated with
water, is becoming, through the evaporating agency of heat, to a considerable
extent desiccated ; excess of dryness and excess of moisture being alike inim-
fcal to the production of the febrile cause. In neither of these two processes
can we admit, therefore, a monopoly in regard to the power of giving rise to
that dire effect ; and the very fact of two influences of such antagonistic cha-
racters exercising that power, under opposite local circumstances, must nata-
rally lead to the inference that the result in question is obtained, not in
virtue of any morbific influence dependent on a wetting or a drying operation,
abstractly considered, but on the change they each occasion in the soil of the
locality thereby rendered sickly, or in the organic materials placed on its
surface—drying them in the one case when too wet, and moistening them
in the other when too dry. If we admit this, we must admit also that as the
effect is obtained in none but localities of the peculiar kind already men-
tioned, and as neither the wetting nor the drying process exercises any
morbific influence of the kind alladed to, under different conditions of soil or
locality, that effect, when produeed, must be due, not to a little more or &
little less dryness, either of which, as we have seen, may exist in salubrious
situations, but to the extrication from that soil, or the materials scattered over
it, of some peculiar agent which operates a8 & poison on individuals exposed
to its influence.

Baut let this be as it may for the present, with the above facts before us;
we can better appreciate the pertinency of Major Tullock’s remarks, already
referred to, that ‘‘ in some stations a dry, in others a wet season is looked on
as the most unhealthy.” Long before Major Tullock’s days, Dazille had
recorded the same observation in a passage strangely mistranslated by Dr.
Rush, and handed down, in all its imperfections, by several successive
writers. ‘It is during dry weather that diseases prevail at Cayenne; on the

! Bacon, Nat. Hist. Cent., p. 4; Exper., p. 383.

1
!
|
i



CIRCUMFUSA—HUMIDITY. 157

eontrary, it is during the rainy season that they spread in St. Domingo. The
reason of this difference is that at Cayenne, during the period of rains, the
marshes contain s sufficient quatitity of water to be preserved from corrup-
tion, and to be renewed graddally by the flow and ebb of the sea. When
once the rainy season is over, the waters become stagnant and in a state of
eorruption, and occesien by their putrefaction that of a large quantity of
insects snd animaleules, the effiluvia from which are exhaled in the atmosphere,
thence pass, through means of reepiration, into the lungs, and carry into the
bumours the germ of the diseases which afflict the inhabitants of the
vicinity.™

That » high dew point has a tendency to produce injurious effects on the
system, that it is often found to exist in unhealthy localities or during pesti-
Jential times, and that it must assist somewhat in the development of antumnal
fevers, and, among these, of yellow fever, are facts which no one will question.
Bat that it plays the all-important part in the causation of those diseases
attributed to it by Mr. Hopkins and some others, is far from being demon.
strated. Were the belief correct, we should expect to find that & high dew
point—reaching to at least sixty degrees—is always attended with the occur-
rence of autumnal fever in one or other of its varions forms ; that countries or
seasons in which the dew point is high are necessarily insalubrious ; that the
prevalence of fever is proportioned to the elevation of the dew point ; and that,
on the contrary, localities in which the degree is low are as necessarily healthy.

! Dazille, Maladies des Nigres, p. 10. The mention of this distinguished physician
calls to mind an inoorrect reference to his views by some of our writers. Dr. Rush, in
his socount of the epidemic of 1798, says: ¢ Dr. Daiille, in his treatise upon the diseases
of the negroes in the West Indies, informs us that the rainy season is the most healthy at
Cayenne, owing to the neighbouring morasses being deeply overflowed; whereas, at 8t.
Domingo, 8 dry season is most productive of diseases, owing to its favouring those de-
grees of molsture which prodmce morbid exhalations” (iii. 108). The sentence thus
worded has been quoted, verbatim ¢t literatim, by several writers—by Dr. Chapman (Philad.
Med aad Phys. J., viii. 867), and Dr. Smith, in his exoellent work on Epidemics, p. 70.

Bat the reader will easily perceive that in this there is contradiction, for if the views
of Duzille are rightly represented by Dr. R., we find no difference between the case of
Cayenne and of St. Domingo, while the wAereas would lead us to infer that the results
were not the same in the two places. If, at Cayenne, the rainy is the healthy season,
the dry sssson must be the sickly; and if, at 8t. Domingo, & dry season is unhealthy, a
rainy season must be the reverse. Where is the difference between a rainy season being
the most healthy in one place, and the least unhealthy in another? This reminds us of
the proposition of the cute boy to his playfellow on tossing & penny—** head, I win; tail,
you lose.” On turning, however, to Daiille, it will be found that the contradiction or
uncertaiaty is not to be laid to his account, for he says, in very plain language: ¢ C’est
pendant la sécheresse que les maladies rignent & Cayenne, c’est au contraire dans le
temps des pluies qu’elles exercent leurs ravages & 8t. Domingue” (p. 10). Here it will
be seen that while, sccording to Dr. R.’s translation, the rainy season is represented as
the most healthy in the former place, it is the wet, and not the dry season which, we are
told, is the most unhealthy at 8t. Domingo. We might regard the error as resulting
from s mere typographical blunder, but Dr. R., after putting down the word dry, in-
stead of wet, goes on to inform us how the dryness produces the baneful effects—an
explanation nowhere given by Dasille himself. Be this as it may, it furnishes an exam-
ple of ervomeous quotation, and especially of the danger of quoting at second hand.

y |
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Now, let us inquire how far facts will bear us out on these points, so far as

regards the disease more particularly under consideration. We have seem '

that the latter has not unfrequently broken out and spread extensively im
places where but little visible humidity existed; where the soil was arid, dry,
and cracked, and where everything upon it was parched in consequence of long
continued and severe dronght ; where the absence of rain was not compensated
by fogs and dews, and where, as a natural result, the dew point was found,
or might be inferred, not to have reached very high. We have seen, on the
other hand, that the same or other places have remained exempt from the
disease under hygrometrical conditions of an opposite character, combined
with a degree of heat well calculated to promote an excess of atmospherie
moisture, visible and invisible ; and when, from these circumstances, the dew
point, if not positively ascertained to have been high, may, with perfect pro-
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priety, be supposed, in the absence of direct observation, to have risen con- :

siderably. It may be remarked, also, that in places subject to occasional
visitations of autumnal fever of various grades of intensity, sickly seasons
are not necessarily characterized by a higher dew point than the correspond-
ing periods of other years in which the disease does not make its appearance,

In Demerara, the height of the dew point, in ordinary seasons, differs but
slightly from that to which it reached during the prevalence of the fever of
1837-1845. In 1843, the mean degree was 73.8, varying from 72 (Febru-
ary) to 74.9 (July, August, and November). In 1844, the average height
was 75.1, with a variation of from 73.3 (December) to 76.0 (May). Im
1845, eight months give us a mean of T4.6—from 73.0 (January) to 76.0
(April) ; while in 1846, the year after the cessation of the disease, the mean
dew point was T4.4, with a variation of from 70.8 (February) to 76.2 (May
and June).t

The following table of the dew points during the months of June, July,
August, September, October, and November, from 1845 to 1854, inclusive,
at Charleston, S. C., will show to those who are aware that the yellow fever
prevailed there during only three of those years (1849, 1852, and 1854), that
the difference in regard to the saturation of the atmosphere during sickly and
healthful seasons is but trifling, and cannot alone account for the production
or absence of the disease ; and, indeed, that the results obtained are very
different from those that might have been expected did a high dew point and
fever stand in the relation of cause and effect.?

June. July. . Aug. Sept. Oct. Nov.
1845 . . 69.46 - 72.77 71.96 66.00 54.61 41.00
1846 . . 70.83 72.82 75.64 70.66 59.22 50.46
1847 . . 71.70 78.89 74.23 68.20 68.67 58.63
1848 . . 70.26 78.00 72.09 66.26 58.74 44.80
1849 . . 78.46 70.77 72.11 66.00 60.98 58.18
1850 . . 67.86 76.08 74.93 69.70 55.00 50.86
1851 . . 70.78 74.38 74.67 66.13 57.41 48.23
1852 . . 66.63 78.16 70.70 67.66 61.38 49.50
1868 . . 70.43 76.64 74.456 70.70 55.80 52.76
1864 . . 72.50 76.70 77.29 78.83 59.48 46.90

! Blair, op. cit., p. 120. 8 Hume, Charleston Journal, v. 10; viii. 67.
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Thus the average dew point in June and October of the sickly years of
1849 and 1854 was higher than in the corresponding months of any other
year of the series; but when we examine the results obtained in the other
months, matters are found to take a different turn ; ‘for while in July, 1849,
the average was 70.77, in 1852, 78.20, and in 1854, 76.70, we have a higher
point than in the former in each of the other years of the series, and a higher
one than in 1853 in the same month of 1847, 1850, and 18561. The average
in August, 1846, 1847, 1850, and 1851, was higher than in 1849, and higher
than in 1852 in every year of the series. September, in 1846, 1847, 1848,
and 1850, gave a higher point than in 1849, while the amount in 1852 was
exceeded by that in 1846, 1847, and 1850. '

In New Orleans, where the average annual dew point, calculated on a
basis of eight years, was found to be 63.56 (observed at 12 o’clock)—June
being 73.95; July, 75.42; August, 75.69; September, 78.63; October,
62.73; November, 54.27; the year 1849, during which both the yellow
fever and cholera prevgiled extensively, presents an average, for the twelve
months, of 63.71—June, 74.43; July, 75.53 ; August, 76.75; September,
%3.78 ; October, 61.16; November, 57.71.*

In 1850, when the fever was only, as it were, sporadic, the average ob-
served at 13 M. was 64.46; June, 72.94; July, 76.80; August, 76.95;
September, 74.06; October, 62.95; November, 58.69. In 1853, in the
summer and aatumn of which the fever prevailed to an unprecedented extent,
the average dew point amounted to 62.122—June being 73.20 (range 80.9—
66.3); July, 72.18 (80.9-66.5); August, 78.08 (79.4-66.2); September,
70.93 (718.3-50.8); October, 59.31 (74.5-31.9); November, 59.46 (60.5~
36.1).

Dr. E. H. Barton, of New Orleana, informs us, as the result of an exami-
asation of fifteen epidemics, that the average dew point at the commencement
of the sickness was 95.82; the average at the maximum of the epidemic was
74.34, and that at the declination 62.12. The difference between the period
of the commencement and that of declination was 13.70, and we have the
remarkable fact that & diminution of the dew point brought the epidemic
to its maximum of intensity, while a further diminution brought it to its
declination. Dr. B. remarks, in reference to this matter, that, during the last
nine epidemics, it was found that, although the results stated were but an ave-
rage of the whole, the extremes or variations from it, in any year, were very
small ; in other words, the minimum dew point at which the epidemic passed
off, and which was required to destroy that character, was noted at 58.26,
and the maximam, in any year, under which it ceased its ravages, was 66.64,
being a difference of a fraction over 8° only.*

The above statements show that the mean dew point of the summer in
Charleston and New Orleans is several degrees above that of the autamnal
season, when fexers are more apt to be prevalent. In the latter city, the ex-

1 Southern Med. Reports, i. 100; ii. 148.
8 Introd. to Rep. on Fever of 1868, p. 18.
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cess amounted to near nine degrees. In Charleston, the difference between .,
the mean dew point of the three summer months of the seven years specified, .

and that of the three following months, reached above fourteen degrees. Dr. .
Gardner, in his essay on the dew point, states the excess, in the United Stltu

generally, to be upwards of fifteen degrees. It is evident, also, from flcll W

mentioned already, and from many others that might, if necessary, be added,

that in all parts of this and other countries—in localities frequently or occa~ .
sionally visited by yellow or other forms of malarial fever—a dew point of

sixty or more degrees is often experienced months together without ill health,

although the temperatare be such as to promote the production of disease. '

On the other hand, as Dr. Gardner properly remarks, the fens of Lincolne

shire, Walcheren, the marshes of Holland, are pestiferous with & dew point °

of less than fifty degrees.!

]

These circumstances, viewed in connection with the fact 8o often referred to,
that the yellow fever occurs in ships and circumscribed localities, while othei f
ships and localities in the immediate vicinity, and placed under like meteoro-

logical influences, femain exempt ; that the alleged effects are not found to
be produced by a saturated atmosphere in the higher latitudes; that seamen
at sea are exposed with perfect impunity to an atmosphere saturated with
moisture, and are attacked only when they land, indicate plainly the impro-
priety of attaching too much weight to the hypothesis in question, and must
debar us from the possibility of connecting, as efficient cause and effect, &
high dew point and malarial fevers of various grades, and especially of
the disease more specially under conmsideration. The impropriety of the
belief is farther proved by circumstances which Dr. Gardner appears to
have established, ¢. e. that the detention of the insensible vapour from the
langs or the skin, by & high point, is mach less considerable than it is repre-
sented by those who have urged the theory; that the dew point in insala-
brious places is often much lower than is thought, and that a high point does
not arrest the separation of carbonic acid and the other constituents of sweat.
Let us examine the effects produced as we may, and concede to a high dew
point what extent of agency soever we may think to be warranted by the
nature of the facts observed, as well as by the well-known influence of atmo-
spheric moisture, we arrive always at the conclusion that something more is
necessary to enable us to account for the development of the yellow fever;
that, by itself, a high dew point will not occasion the disease.

The foregoing facts afford, I think, a convincing proof, that the yellow
fever is produced under opposite hygrometrical conditions of atmosphere ;
and that those who ascribe its origin and prevalence to excess of atmospheric
and terrestrial humidity in all places, and under all circumstances, err as
greatly as those who refer it exclusively to & dry or droughty state of the air.
Nevertheless, while the fever breaks out and spreads in some localities and
scasons during the prevalence of rain and of atmospheric humidity, we may
infer from what has been stated, that it does so often under the influence of a

! American Journal, N. 8., ii. 107.
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different state of weather. The experience of this city would appear to favour
this view of the subject. It will be found that the disease usually breaks out
in the latter part of summer—that it prevails until arrested by the accession
of frost—and that during the greater part of this period the weather is ordi-
narily dry. The summer of 1699 was, as we have seen, one of the hottest,
or, of course, one of the driest experienced—men died at harvest, and all
business in the city was suspended. In 1762, it prevailed after a very hot
and dry summer.

On the heat, dryness, and drought, of the summer and autumn of 1793, I
bave already dwelt, on the authority of Dr. Rush. There was no rain, of
any amount, from the 25th of Aungust to the 15th of October, and such was
the dryness, that the crops were injured and the springs failed. ‘ The wea-
ther,” says Carey (p. 70), “ during the whole of the months of August and
September, and most part of October, was generally remarkably dry and
sultry. Rain appeared as if entirely at an end.”* Dr. Rush, in his descrip-
tion of the fever of 1794, tells us that, from the influence of occasional
showers of rain in the months of September and October, the disease was
frequently checked, so as to disappear altogether for two or three.days in his
circle of practice. It was observed, that while showers of rain lessened,
moist or damp weather, without rain, increased it (iii. 201). In 1797, the
months of June and July were dry with little rain falling. In the early part
of Aungust—2d to 9th—the weather was wet; bat, after that day, it became
once more dry.* In the year following, 1798, when the disease made such
disastrous progress, the latter part of May, the whole of June, part of July,
a8 well as Augnst and September, were characterized by extreme dryness, in
consequence of which whole fields were burnt up by the sun and the crops of
hay seriously injured.* The season in 1799, on the contrary, was marked by
a greater degree of humidity than the preceding sickly periods; though not
more so0 than in other years, unvisited by the fever. June was mostly dry;
no rain falling from the 12th to the 26th. In July, there was some falling
weather (eight days), and several of the ordinary thunderstorms of the sea-
son, accompanied with heavy showers. The weather in August was very
variable. A considerable quantity of rain fell at different times in the course
of the month ;* while, in September, rain fell at twelve different times—some-
times during the whole day and heavily (p. 30). Yet, as Dr. Rush states,
the weather was dry in these last two months. There was no second crop of
grass ; the gardens yielded a scanty supply of vegetables, and of an inferior
size and quality (iv. 56). In 1801, the disease broke out about the middle
of September after a drought of some duration.® Prior to this the weather,
during the three summer months, had been pleasant with a sufficient fall of
rain, and the disease was mild and manageable.

The season of 1802 was of a rather different character. In the month of

! Devize, p. 20; Currie, Pever of 1798. % Currie, on Bilious Fever, p. 214.
3 Rash, iv. 39, 40; Coadie and Folwell, p. 18.
¢ Carrie, p. 29. § Caldwell, 1805, p. 86.
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June the weather was cool, rainy, and hot in succession. During the first
half of July, rain fell in abundance. June of 1803 was attended with but
little rain. In July, the cool refreshing northerly breezes of May and June
were exchanged either for oppressive calms, or for the humid and sultry

winds of the south. In August, similar weather prevailed; but a greater :

quantity of rain fell during this than during the preceding month.

In 1805, the summer commenced in June, and set in with great severity.
The heat was unusually intense from thence to the end of August. This
heat was accompanied by a severe drought, which commenced on the 28th of
June and continued without any intermission, except a very few sprinklings
of rain that barely moistened the surface of the earth, till the close of Au-
gust. Daring this period, not only the rains failed, but even the dews ceased
to descend ; the earth became parched, and the water in the Schuylkill was
lower than it had been for years before.

The month of May, 1820, was wet. The number of rainy days amounted
to 18; the rain gauge marking 5.04 inches. June was hot and dry—the rain
being only 1.20 inch. July was hotter, but humid, with 4.92 inches of rain.
August and September were warm and dry—the dryness amounting almost
to a drought—the quantity of rain being in the former 1.98, and in the second
1.56 inch.

In 1853, the quantity of rain which fell in May, June, July, August, and
September, amounted to 22 inches, being only five inches more than the
year before, when there was no yellow fever, and two inches more than in
1854, when the number of cases was very limited. Five inches, more or less,
of rain in the long space of five months, can scarcely be supposed capable of
acting as the efficient cause of an epidemic, which commenced early in July, and
ran on till October ; inasmuch as the quantity of rain which had fallen for
four months prior to the time of appearance of the disease was larger in 1850,
1852, and 1854 than in 1853 ; being in March, April, May, and June, 1852,
28.257; in 1854, 20.560, and in the yellow fever year of 1853, only 15.587.
Add to this, that, in many non-sickly years, the quantity far exceeded that
of sickly years. In 1841, 1842, 1843, and 1850, it amounted, during the
months of May, June, July, August, and September, to 23.70, 25.98, 23.07,
and 30.582 inches.

The dew point in Philadelphia in 1844, ’45, ’46, 47, and 48, varied—

In June, from 37 (1847) to 58 (1845); in July, from 62 (1844 and 1845)
to 67.5 (1848); in August, from 61 (1844) to 65 (1846), and in September,
from 49.13 (1848) to 59(1846). In the afore mentioned years, the city remained
entirely free from yellow fever, and when the results are compared with those
obtained during the same months in sickly seasons, the difference, if any ex-
ists, is found to be very trifling. The fever, as is known, prevailed some-
what extensively in 1853; appeared, though only sporadically, in 1854, and
was not seen at all in 1852.

The dew point, taken at 2 P. M., was, according to the careful observations
of Professor Kirkpatrick, of the Philadelphia High School :—

.
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1852, 1853. 1854.
May .« « . . 485 49.3 49.1
June . . . . . 609 54.2 54.8
Juy . . . . . 559 67.2 69.2
August . . . . . 553 69.3 66.7
September . . . . 476 54.2 66.6

From this it would appear that, during the sickly season of 1853, the dew
point was higher in each of the afore-stated months than in 1852 ; but it was
lower in June, July, and September than in the same months of 1854, when
there were but a few cases—nearly equal in May and only higher in August.
It was lower in May, 1853, than in May, 1844, 746, ’48; lower in June of the
former year than in 1844, '45, ’46, 4T ; lower in July and August than in
the corresponding months of all those years, and lower in September, 1853,
than in September, 1844, 1845, 1846, and 1847.

The fever of this city is thus shown to be connected, in most instances, at
least, with a deficiency of atmospheric and terrestrial humidity—though, in all
instances of its occarrence, it will be found that prior to the accession of dry
weather, the earth had been more or less saturated by the fall of rain. But,
whatever may be the degree of such a saturation, it soon subsides under the
desiccating agency of a heat truly tropical ; and not a long time elapses before
the humidity resnlting from the evaporation of the soil, is so limited as to
preclude the possibility of referring the origin of the fever that supervenes to
its sole influence. Doubtless there may, and often does exist much atmo-
spheric humidity during the prolonged absence of rain, and the deficiency of
the latter is no proof of the absence of the former. It need scarcely be
remarked that the coexistence of a clear atmosphere with a high dew point,
so far from being impossible, is often seen. In such cases, the air is
saturated with vapour and no condensation takes place, provided the tempera-
ture of the air and the dew point be the same. In tropical regions, and some
portions of Europe and this country, this condition of atmosphere is often
found to exist; and even in this city it is far from nncommon, resulting from
evaporation, and the influence of damp winds and dews. Nevertheless, this
bamidity, striking as it may be, must necessarily be less abundant than during
the prevalence of rain associated with a high thermometrical range; and if
it were the primary cause of the yellow fever in countries where it exists
genenlly, or during a8 wet season everywhere, the effect ought to be mnch
more marked and frequent in rainy weather than in seasons characterized by
a prolonged drought, when the-soil is dried to a great depth, when every-
thing on the surface is parched, and when the small streams have disappear-
ed, and the large ones are greatly reduced in size—and when the dryness
which thereby ensues is not compensated by an increased amount of dews.
And yet we find that the reverse is often the case; while, on the other hand,
sessons of great humidity present themselves both here and elsewhere, when,
thoagh the heat is, at the same time, of the degree of intensity usually associated
with the production and prevalence of the fever, the disease does not appear.
Add to this, that the same morbific influence of the atmosphere—humidity,
whether exhibited by rain, fogs, mucky weather, or simply a high dew point—
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to which yellow fever is by some ascribed, exercises its baneful effects in the
production of other diseases only remotely, if at all, connected with that
fever, and of which the latter does not constitute an aggravated form—is it '
reasonable to suppose that the same cause can produce such diversified effect ?

We conclude, from what precedes, that humidity, even when combined
with high temperature, cannot be viewed as the efficient cause of yellow
fever. But, though such is the case—though, when the disease occurs, it
must be ascribed to other agencies—there can be no reason to doubt that
humidity—-both that of the atmosphere, in whatever shape it may exist, and
that of the soil—exercises an influence in its production. That influence, as
Humboldt (p. 785), has remarked, may be twofold ; direct, by predisposing
those submitted to it, to the action of the true efficient cause; and indirect,
by promoting the formation of the latter.* Without prejudging in this place
the question as to the agency of infectious miasms in the production of the
yellow fever, I may remark that if the causation of this disease, like that of
many other fevers, is truly ascribable to such miasms, humidity and rain must
be viewed as instrumental in eliciting the evil; for there are few facts more
satisfactorily settled than that a certain degree of dampness of the soil is ne-
cessary—and that atmospheric humidity is generally favourable to the evola-
tion of the poison. Without it the decomposition of such matters as give
rise to the latter cannot be effected—everything is dried and parched. '

We have seen that in situations where, and in seasons when, no such hu-
midity exists, and the soil is perfectly dry, the fever is not developed, and that
its course is arrested, when, by a prolonged and severe drought, aided by
high solar heat, the soil becomes parched up, and every trace of humidity
disappears; and it is probable that the effect in this case, as well as in other
fevers, is due to the total deficiency of terrestrial humidity preventing the
evolution of the miasm. As Dr. Drake remarks: ¢ A hot climate, with &
high dew point, is eminently fitted to exert an influence in the production
of the gaseous products of organic decomposition; and may, in that way,
prove an indirect cause of fevers. In such a climate, everything, both ani-
mal and vegetable, which is dead, putrefies rapidly ; while in colder or drier
climates, from lack of heat or of moisture, such decomposition goes on much
more slowly.”

While the necessity of a certain amount of humidity is thus rendered pro-
bable, and its effects are explained, we can easily understand on the same prin-
ciples why, under opposite circamstances, the accession of rain will, when the
drought has been great, prove instrumental in occasioning the disease—fur-
nishing, as it does, aliment to the decomposing process, or, as Pallas thinks,
eliciting electricity; while, on the contrary, an excess of it will, by deluging,
or covering over all sources of such exhalations, prevent the development or
arrest the course of the disease.

! Desportes, i. 17; Daaille, p. 11; Savarésy, p. 237; Pugnet, pp. 832, 342; Waring,
p- 21; Maher, p. 831; Drake, i. 610; Bertullus, p. 18,
2 Principal Diseases of the Interior Valley of N. A, i. 610.
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To Mr. Blodget, to whose report on the condition of the summer of 1853,
reference has already been made, we are indebted for the following statements
relative to the hygrometrical state of the atmosphere.

The heats of June, in the snmmer of 1853, were remarkably dry. The
fraction of saturation was at 8 mean of about 50 in the northeast, and but
40 to 45 in the interior; and in Texas, during the hot days, from the 14th
to the 17th, though much higher at Pensacola and the extreme south, where
the heat was not so great from the 20th to the 23d; the rate was about the
same in the districts of excessive heat. On the 29th and 30th, the percent-
age was but 35 to 40 in the narrow district through Tennessee, Kentucky,
and Virginia, which marked 100 as the maximum of temperature.

The first two days of July were & continuation of the condition of the last
of June. The remainder of the month was not unusual in its hygrometric
character generally, though at New Orleans the evidences of high saturation
are given in the profuse and constant rains of the middle of the day, pre-
ceded by a hot and oppressive morning. The great heat of August was
most remarkable in its hygrometric condition, also, and universally attended
with a high fraction of saturation; at Washington, it was 50 to 60; and at
New York, where the sickness and mortality, whatever they may have been,
did ot arise from malarial fevers, and where no yellow fever occurred, the
fraction of saturation was near 70 per cent. at 2 P. M., and almost at satu-
ration morning and evening.

Rains in August were excessive.

The temperature of evaporation at New York in August was from 80 to
84, being higher than the maximum temperature of evaporation at New
Orleans at any time in 1852, by two degrees; at the latter place, it reached
82 bat once in that year; with the exception of New Orleans and New York,
at this limited period, the heats of the summer, though extreme, have been
attended with a low humidity.

In June, the amount of rain was much less than usual generally; in July,
it was particularly large at Philadelphia, and southward to Florida, where it
was 11.5 inches. In Alabama, and at New Orleans, the amount was nearly
as great, and in Iowa and Wisconsin, it was again large—from 6 to 8 inches.
In some places, there were severe droughts, as in Eastern Ohio, Western Penn-
sylvania, and New York. In August, the rains were excessive from the
Jower part of New Hampshire to Northern New Jersey; at Bloomficld, New
Jersey, and New York, the amount which fell was 12 inches. From Baltimore
to Savannah, also, the amount was large, being from 5 to 6.5 inches, and
about 1§ inch more than usual, the amount being about 3.5 inches. The
last days of July, and the first days of August, gave an excessive precipita-
tion in Eastern Pennsylvania and New York, New Jersey, etc. These flooding
rains, which gave in some instances 4 to 8 inches in depth of water in a single
storm of a few hours, were attended by very warm weather, and inmediately
preceded the heats of the 12th to the 14th of August. These were also fol-
lowed by profuse rains, and the whole period, from the 25th of July to the
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15th of August, seemed a substitution of a tropical climate for the usually
elastic one in the space of country referred to.

Now, it must be remarked that the hygrometrical conditions here referred
to, extended over a large surface of country, and that while some localities
suffered severely from malarial fevers, of various grades and types, others,
similarly circumstanced in point of humidity, evaporation, and rain, escaped
unscathed. To this agent, therefore, we cannot look for the efficient cause of
the disease, even when it is combined with high atmospheric heat.

In regard to its agency as a predisposing cause, it would be useless to
enlarge in this place. The effects of humidity on the system are so well
known that we might admit the reality of that agency, even did not expe-
rience furnish facts in support of it. Very properly, indeed, has it been
remarked, that the dew point exercises as great an influence on the living
being, as temperature itself; and we can well understand the propriety
of a statement long since made, that the vis medicatriz is less efficacious in
the West Indies and other damp regions (Fontana, p. 9). Excessive humidity,
especially when combined with heat, diminishes the tone and power of the
tissues, penetrates them, and diminishes the vital cohesion of the molecules.
Nay, it is not certain but that this influence is even greater than this. A
high state of the dew point—implying as it does the existence of & consider~
able moisture—besides the effects mentioned, interrupts, as Dr. Lee suggests,
the healthy functions of the skin and lungs—the insensible transpiration from
which it diminishes or checks—thereby putting a stop or impediment to the
cooling process resulting from the evaporation. It diminishes the functions
of exhalation and absorption everywhere, hindering a natural escape from the
blood of those azotized materials which contribute by their presence to render
the system liable to zymotic diseases, or maintaining them in a condition fa-
vourable to the morbid change. It impairs also the power of the muscular
system, and produces atony of the small vessels, and exercises, besides, an
effect on the decarbonization of the blood. It carries off the vitreous or pesi-
tive electricity which acts so important a part as a vital stimulus, deranges
the energy of the organs generally, and causes languid circulation, laborious
respiration, a sense of oppression, an increase of mucous secretions, bluntness
of sensibility, and obtuseness in the organs of sense.

From these there result a feeling of languor and listlessness, an indisposition
to mental and corporeal exertion, a state of depression and debility which pre-
dispose to the influence of cold and to the production of inflammation. This
morbid state, though it never can, so long as the humidity giving rise to it
is not aided by a peculiar and more active morbific element, constitute the
yellow fever, may well be admitted to place the system in a condition suited
to receive a morhid impression from that element, and may hence be classed
among the more active predisposing causes of the disease.

After all that has been said on the subject, it is scarcely necessary to remark,
that the cause in question is not the only one to which predisposing effects

! New York Journal of Medicine, November, 1858,
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can be ascribed. Active as it may be, others are found calculated to pro-
duce a deep impression on the system. It may, indeed, be dispensed with,
since instances frequently present themselves when the fever rages with even
great severity during a condition of atmosphere the very reverse of moist.
Nevertheless, I repeat, when the latter condition, connected with other caunses
of insalubrity, exists in any country, or at any season, the fever may be ex-
pected to prevail more certainly and extensively than it would otherwise do.
We discover in this fact one of the causes of the habitual prevalence of the
disease in tropical climates and in portions of our southern States, where the
bumidity is great, and the heat, in consequence, oppressive. In the middle
States, and the South of Europe, where the humidity of the atmosphere, for
the causes assigned, is much less considerable, and exists in excess only at
particular seasons, and where the heat is less frequently and continuously
oppressive than in tropical regions, the fever is of rarer occurrence, and
requires for its production and epidemic diffasion a combination of circum-
stances seldom encountered together—as well, perhaps, as a primary cause of
greater intensity than that which usually occasions the disease in climates
where the predisposing influence in question paves the way to its spread.
Heat and Humidity combined.—From the foregoing facts and considers-
tions, we may conclude that neither heat nor moisture, when acting sepa-
rately, can be productive of yellow and kindred fevers. Equally objection-
able is the belief that the disease arises from the combined influence of those
two agencies, either unassisted by another cause of a more efficient kind and
peculiar character, or with the aid of some agent calculated only to render
the system more prone to the impress of the other. Dr. Barton says: * Let
it be distinctly understood, that fevers do not prevail in proportion to the
height of the dew point or amount of moisture alone, but that they do not
prevail without a high dew point—that is, that a large amount of moisture,
with a high degree of heat, is essential to the evolution or development of the
high grades of fever.” ‘e have never had an epidemic yellow fever in this
country without this combination.” ‘ That there is a dew point peculiar to
each of the high classes of fever (in their aggravated or epidemic grade) is
doubtless true from what we know of the temperatures essential to their exist-
ence, and how greatly they are all injured by bumidity. The dew point of
yellow fever is from 70 to 80°—it rarely exists long where it is under 60°”
(pp. 292, 299). With this high dew point there must be a high range of
atmospheric heat. When these are combined, and associated with any
condition of soil calculated to deteriorate health, yellow fever will be pro-
duced—the combination in question being the main link in the chain of
causation—while a declension of the temperature to less than T0°, and of the
dew point to near 60°, puts a speedy stop to the epidemic existence of the
disease (xiv.). In most of the instances mentioned in the preceding pages,
bumidity, when it existed, was associated with atmospheric heat, and yet the
combination failed to prove injurious. Dr. Drake remarks, in corroboration,
s0 far as autamnal fevers are concerned, that they seldom appear on board of
vessels which cruise in the Gulf of Mexico, although the air, at the tempera-
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tare of 800, is nearly saturated with vapour; that the inhabitants of Key
West, who breathe a similar atmosphere, are much less afflicted with the fever
than those on the Peninsula of Florida, several degrees farther north; that
the pine woods around the Gulf of Mexico, at the distance of only two or
three miles from the estuaries of the rivers, are places of retreat from fever,
although there is a sea and land breeze which tends to equalize the humid
atmosphere ; that the inhabitants of the Balize suffer less from the fever
than those along the rivers of the interior of Lonisiana, two or three degrees
farther north, notwithstanding they are immersed in an atmosphere of great
heat and vapour. He states also that, at our different salt warks, the ope-
ratives spend their lives in a hot atmosphere, saturated with yapour, and yet,
on the whole, are more exempt from fever than the surrounding population;
and, lastly, that in some of our manufacturing establishments, the in-door
artisans and operatives labour in a heated atmosphere supersaturated with
vapour, but remain free from autumnal fever. To this it may be added, that,
in the plains of Meta, situate on the east side of the Cordilleras, fever does
not prevail extensively, while in the valley of the Magnalena, on the west of
those mountains, it is of almost constant occurrence; yet the state of the ba-
rometer, as well as the hygrometrical variations, are the same in both places.t

Occurrences of a similar character are noticed in reference to the yellow
fever. Vessels in the Gulf, though immersed in the hot bumidity above de-
scribed, remain perfectly exempt from the disease. If the latter breaks out
in them the cause is to be sought in some peculiar condition of their hull or
cargo totally distinct from hygrometrical and thermometrical states of the
atmosphere, or to their having approached too near an infected shore. In
the West Indies, and on the African coast, where the atmosphere is usually—
at those periods of the year particularly when the yellow fever prevails—at a
high degree of humidity, if not at the point of saturation, and where the heat
is considerable the yellow fever does not always or annually prevail; and
there are spots where the combination generally exists, and which, neverthe-
less, are always free from the disease.

These various facts, showing the innocuousness of the combination in ques-
tion, lead to the inference that, when the prevalence of the fever happens to
be associated with the existence of heat and moisture combined, the efficient
cause of the disease is not to be sought in the latter, inasmuch, particu-
larly, as we find that the disease often breaks out, and spreads widely and
fatally, though the atmospheric conditions in question are not carried to the
degree mentioned.. Humidity, therefore, if instrumental in producing the
fever—and no one will deny the fact—must, as already stated, act in a second-
ary capacity; and, instead of being regarded as the efficient cause, not only
when alone, but when combined with heat, must be viewed as merely aiding
in the development of that cause, and in predisposing the system tp its mor-
bific effects.

So far as the views of Dr. Barton—to which attention has been called—
are concerned, I have only to state that they appear to be based on data

! Boussingault, An. de Chimie, lvii. 163-4.
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which may accord with facts observed in New Orleans, but not with those
that may be collected elsewhere. From them, therefore, no law, in the styict
acceptation of the term, can be established applicable to the yellow fever of
all places and all climes. That a high temperature, and a certain degree of
humidity, are required to produce, or rather contribute to the production of,
the yellow fever, every one will concede; but that the effect will result every
time the combination occurs, we cannot admit for reasons already stated. It
will not necessarily occur even when the combination is associated with a
variety of conditions of locality calculated to deteriorate health—the filth of
our streets, courts, alleys, common marsh miasmata, &c. The dew point
and temperature of Demerara are much the same in yellow fever and non-
vellow fever seasons. The dew point in all the months of the year, and
especially in those in which the fever appears, is above the degree Dr. Bar-
ton regards as necessary for the generation of the efficient cause, varying
from 70.8 to 76.2°. The mean temperature of the year vaties from 79 to 81°
—presenting a difference in the several months of from 77.4 to 82°. At the
same time, no one will contest the existence there of ordinary causes of insa-
labrity all the year round and every year, and yet, notwithstanding, the yellow
fever has there appeared only at long intervals. The same remarks are ap-
plicable to St. Vincent’s. There the hygrometer gives a usual annual ave-
rage of about 69; varying from 67.14 to 70.25. The average of the heat
is about 83°; varying from 82 to 853°. There also the terrene causes, admit-
ted by Dr. Barton, exist as they do in every other West India Island;
bat yellow fever is not an annual visitant of the place.

Nor is this all. Whatever may be the case in New Orleans, facts may be
adduced to show that the yellow fever may break out and prevail with a dew
point much below 70 or 80°, and that when once established it will often con-
tinue extensively and in an epidemic form, though the point it had before
reached has fallen below 60°, and the thermometer is also reduced to less than
70-. The records of 1853, in this city, compared with those of several non-
sickly vears, will establish much of what is here stated, besides showing that
the vellow fever broke out in July, and continued to prevail till the accession
of cold weather, though the dew point did not reach, at any period of that
vear. an average of 60°. Again, the fever of 1793 continued, as we have seen,
to prevail epidemically long after the temperature had descended bLelow 0°,
causing the death, in September, of more than one thousand four Lundred
individuals out of a population of less than forty thousand, though the ther-
mometer barely averaged that degree—and of nearly two thousand in Octo-
ber, when the mean temperature of the month was about 60°.

Vicissitudes of Temperature will not account for the Occurrence of Yellow
Ferer.—Neither can we admit the propriety of referring the efficient cause of
yellow and kindred fevers to the difference of temperature between day and
night, or to mere atmospheric vicissitudes—the succession of cool or cold
nights to hot days; nor to the sudden exposure of the body, at any period of
the twenty-four hours, to a low degree of temperature after it has been placed
for a greater or less extent of time under the influence of a high degree. The
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agency of such vicissitudes was noticed as early as the days of Hippocrates. ®
Hoffman sets them down as the general remote cause of epidemic fevers, and ®
after him several writers, among whom Broussais and Dr. Dundas figure con- %=
spicuously, have laid much stress on their cfficiency, and displayed consider- ¥
able ingenuity in endeavouring to explain the manner in which the morbid =
effects are brought about. Dr. Metcalf, now of this city, in his remarkable
work on caloric, ascribes fever to & reduction of temperature, and considers »
all the varieties of fever as modifications of the same disease, arising from «
different degrees in the intensity of the causes producing them; the extent
to which the vital properties of the blood become impaired, determining either
a quartan, intermittent, or the more deadly forms of typhus; yellow fever, &e.
The doctrine has been upheld by other writers, as regards, particularly, the
fever of New Orleans, and it would not be difficult to point out some of our
own physicians who are disposed to look no further for the cause of the epi-
demics of Philadelphia than to the contrast between the heat of day and the
cold of night, or to sudden changes that may occur at any period of the twenty- -
four hours. But, after carefully examining what the advocates of the opinion *
have adduced in its support, it appears to me that the theory fails. Were ,
atmospheric vicissitudes the efficient agent in the production of yellow and
other forms of malarial fever, we might expect to find these diseases prevail-
ing principally in seasons in which the number of dew or cold nights following
on hot days is greatest. We should be justified, also, in expecting yellow
fever to occur not once or occasionally, but frequently, if not universally, more
particularly in latitudes and places where such nychthemeral oscillations are
most commonly observed, and to spare those where they are not met with.
‘We should expect to find it whenever the supposed cause manifests itself; or,
rather, it ought to be found that every time the fever prevails, sporadically
or epidemically, the difference of temperature between day and night is greater
than in healthy seasons. We should, besides, expect to find it appearing, not
gporadically only, but in an epidemic form, as well in clean, well-paved, and
well-aired cities, where atmospherical vicissitudes are as apt to be felt as else-
where, as on the borders of rivers, on wharves, amid vessels, and in filthy
lanes, alleys, streets, &c.; and whenever a man whose body has been over-
heated is suddenly exposed to a cold atmosphere, or plunges into a cold bath,
he ought to be regarded as no less liable to suffer from a yellow fever, of the
most legitimate kind, than from a pleurisy, a catarrh, or any other kindred
disease. Lastly, we might expect the disease to spare individuals who shield
themselves against such vicissitudes or contrasts of temperature.

But, so far from this being the case, experience shows that the fever
occurs and prevails extensively in situations where, and at periods when,
such vicissitudes are not felt at all, or are so to too inconsiderable an
extent to he productive of the baneful effects ascribed to them; and, on
the other hand, that the disease is either seldom seen or completely un-
known in localities where, or seasons when, sudden changes of temperature,
or the contrast between night and day, are as common and noted as, if
not more than, in places and at times remarkable for insalubrity. * Surely,
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a morbid agent which, if it really exercises any influence in the production
of the fever in question, does so only in localities of a special kind, where,
let it be remembered, the fever often appears, and even abounds, without its
aid: an agent whose sphere of operation is circumscribed within the narrowest
limits—a few hundred yards—attacking only those who venture within the
small infected ares, and sparing those who keep aloof ; which affects only one
house, or one side of a street; exerciscs great ravages on board a ship, and
leaves others, close by, untouched; an agent which habitually fails to produce
the same fever in localities of a different kind; which produces the effect
ascribed to it only in a certain season of the year, however manifestly it may
show itself at other periods; and whose known ordinary products, everywhere
and at all times, are diseases very different in every respect from the one in
question: such an agent, I say, cannot lay a just claim to be held in the light
of the efficient or necessary cause of the latter.

The conclasion will appear the more natural when we bear in mind that
the same agent exercises the very same influence in regard to every other dis-
esse of a zymotic character; that the fever in question, as well as many others,
manifests itself occasionally days, and even weeks, after exposure to the
place where the epidemic cause is known to prevail, and breaks out, after
sach exposure, in places where nothing of the sort exists; or where, if it
had any influence in bringing on sickness, it ought to occasion a disease
common to the place, and not one existing in the locality which the individual
had left. Vicissitudes, if really the efficient cause of yellow fever, appear to
be whimsical in their operations. The meteorological tables published in the
account of the voyage of Dument d’Urville to the South Pole and Oceanica,
show conclusively that the minimum degrees of nychthemeral oscillations
occur in hot latitudes, the difference between the maxima and minima amount-
ing ouly to a very few degrees. In temperate and cold climates, these oscil-
lations are much more marked ; and yet the yellow fever is a discase of hot
climates. There it occurs frequently—in some parte almost annually ; while
in temperate climates, where the vicissitudes in question are constant, the
fever only occasionally, and in many places never, shows itself. In hot climates
themselves, places subject to considerable oscillations are free from the disease,
while others, where the changes are unimportant, are not unfrequently visited
by it. Humboldt €nd Bonpland inform us that, in the healthy city of Quito,
the oscillation amounts to seven degrees (Cent.), while in Cumana, which is low,
unhealthy, and subject to fever, the difference of temperature between day and
night does not exceed three or four degrees. At Caraccas, where true yellow
fever has seldom, if ever, prevailed, the temperature is continually changing;
so mauch so, indeed, that the inhabitants complain of passing through several
seasons in one day.! At Martinique, where the yellow fever is of frequent
occarrence, the oscillations are very trifling. See how these oscillations com-
port themselves in Charleston. The autumnal seasons of 1849 and 1852 were
decidedly malarial. Dauring the months of July, August, and September of

} Voyage aux Régions Equinoxiales du Nouvcau Continent, iv. 185, 8vo. ed.



173 YELLOW FEVER. T

the first, the number of nights of dew, with high temperature during the day, *®
amounted to fifty-one, and far exceeded that of 1845-'8 and 1851, and by it
eight that of 1850, in neither of which years did the yellow fever prevail. So #
far, therefore, there seems to be some connection, as cause and effect, between i
cold nights with hot days and fever. But when we come to inquire into the =
results obtained in 1852, which was a decidedly malarial year, as evidenced &
by the occurrence of both the yellow fever and dengue, we find that the
number of dew nights amounted only to thirty-nine, or four less than in 1850, =
when there were no malarial developments, and the range of the temperature a
was greater. For this fact we are indebted to Dr. Hume,! already referred a
to. The range in 1849, during July, August, and September, amounted to =
1,524 degrces (the minimum or night temperature being 63.92, and the max- y
imum or day temperature 79.16), and exceeded by far that of 1845, 1846, 4
1847,1848, 1850, and 1851. But the range in 1852 was only 1,284 (minimum §
66.25, maximum 78.91), being only 26 degrees higher than the range of 1851, ,
and less by .82 than that of 1850, when the minimum was 68.00, and the |
maximum 81.58. In a word, the resemblance of 1850 and 1851 with 1853 °,
is too striking in this and other respects to make us attach much importance ,
to this point.® N
It may not be improper to remark that persons who take the fever are |
seldom sensible of having felt the effects of atmospheric vicissitudes, and often |
have been placed, purposely or accidentally, beyond the possibility of expe-
riencing these—supposing them to occur; and that the cold incident to such
vicissitudes impresses organs different from those concerned in the development
of yellow or malarial fevers. Producing its first impress on the skin, it affects
most frequently those parts which act as supplements to that eliminating
tissue—the lungs and the urinary passages. Other parts, of course—even the
abdominal viscera—are sometimes implicated ; but the symptoms which then
occur bear no resemblance to those of yellow fever, unless other causes have
co-operated. That the cold felt under the circumstances is instrumental in
exciting or multiplying attacks of that fever, is no doubt true; but it does in
regard to the disease what it affects in regard to many other complaints, and
it would be wrong, from its agency in those cases, to argue that it is the effi-
cient cause of the disease, since alone it cannot give rise to anything of the kind.
More rational is it to view it as having simply aroused from its slumbers a
morbific influence floating in and impressing the system in a slow and invisible
manner, and requiring, for its outward manifestation, the disturbing influence
of some other agency. The same result attends the action of atmospheric
vicissitudes in regard to diseases of a specific nature, and which no one would
bave the hardihood to ascribe solely to such a cause. What the latter does
a8 respects malarial fevers, it does, for example, in regard to mercurial pty-
alism in persons whose systems have been impregnated with mercury; but in
whom the affection of the mouth has not yet been developed. In such in-
stances, exposure to atmospheric vicissitudes—to cold, however applied, espe-

} Charleston Journal, viii. 67. $ Hume, op. cit., p. 68.
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cially when the system has been previously heated—will hasten and increase
the elimination of the poison, and salivation will be established. The same
remarks apply equally well to hydrophobia, which has not unfrequently been
developed through the agency of the cause in question. Nothing is more
dangerous than the action of atmospheric vicissitudes, or cold, on individuals
bitten by the lanceolated trigonocephalus of the Antilles. The same injurious
effect is said to be experienced by individuals who have been exposed to the
action of the mancinella and the Rhus toxicodendron.*

In all these instances of change from heat to cold, the latter has acted
simply as an exciting cause, and, as it acts much in the same way, must
be ranked with several other agencies, intemperance in eating or drinking,
venereal excesses, exciting and depressing passions of the mind, &c., which
no one in his senses can feel disposed to regard as capable of producing
yellow or malarial fevers any more than of producing ptyalism or hydrophobia.

Dr. E. H. Barton is impressed with the opinion that solar radiation, de-
rived from the difference between the temperature of the sun and shade, as a
source of disease, has not attracted sufficient attention, though no observant
practical man, who has passed through many epidemic yellow fever seasons,
can have failed to notice the peculiar weather that usually exists during the
clear days of those seasons. “In fact,” he remarks, ‘‘old, experienced men,
out of the profession, have been in the habit of denominating it ‘ yellow fever
weather,’ without analyzing the conditions which constitute it. It is charac-
terized by being very hot in the sun, and cool in the shade at the same time;
on one side of the street & broiling temperature, and on the other so cool as
to urge to buttoning up the coat. The uncomfortable alternation of chilliness
and heat is productive not only of uncomfortable feelings, but, when exagge-
rated, passes into disease—constitutes the first stage of yellow fever.” The
difference of temperature between sun and shade is at these times very great,
and essentially constitutes, with other circumstances, a sickly season. Dr. Bar-
ton’s attention has been called to it for many years; but he has not remarked
it to influence materially other diseases beyond the class of fevers, except
coap de soleil, of which, doubtless, it is the principal cause. He adds that
it may be, so far as concerns the yellow fever, only the exciting cause, deve-
loping dormant disease, from the predisposition being already present.® Fur-
ther and more extended observation will be required to decide whether the
radistion is similar in other places visited by the yellow fever, and whether
the pecaliarity in question is an essential attendant on all epidemic seasons.
Bat, whether it be so or not, from all that precedes, and from the fact that
this difference influences not the yellow fever only, but the whole class of
prrexie, and is the principal cause of coup de soleil, it is impossible to admit
the propriety of regarding it as doing more than exciting into action a dis-
ease produced by some other cause.

! Boudin, Géog. Méd., p. 67.
$ Sanitary Coadition of New Orlesas in 1863, Rep., p. 300.
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CHAPTER IX.

CIRCUMFUSA, CONTINUED.—WINDS.

MucH as has been written on the subject of the agency exercised by
particular winds in the production of yellow fever, I am not certain that any
conclusion has been reached of a definite or satisfactory character, and ap-
plicable equally well to the various regions visited by the disease. For
while, by some, the effect bas been ascribed to some special current proceed-
ing from a given point of the compass, by others, other currents are pointed
out as the source of the evil; and yet, in several instances, the winds thus
referred to are of opposite character—as well in regard to the qualities of
the air they waft, and the effects they thereby produce on the system, as to
the localities over which they pass.

Acerial currents, as productive and disseminative agents of febrile com-
plaints, produce their effects in several ways, both direct and indirect.
They act on the system, 1. Through the medium of the degree of tempers-
ture to which they give rise, or which attend during their prevalence, over-
powering us by heat when' they blow from the south, or chilling us by cold
when they proceed from a different quarter. 2. Through means of the hygro-
metrical character of the air attendant upon them, or which they tend to pro-
duce or promote. 3. Through that of the electrical condition of the atmo-
sphere resulting from the qualities of the latter, or connected with it in some
way. 4. Through the influence of noxious and malarious poisons they are
instrumental in diffusing, and to the evolvement of which they contribute
by virtue of some of the various atmospheric conditions which, as just stated,
are in some degree under their control.

From this extended survey of the agency of winds in the matter in ques-
tion, we may infer, that the agency in question is exercised directly on indi-
viduals exposed to it, by placing these in a condition calculated to render
them more susceptible to the impression of a remote or efficient cause; or
by exciting in those so exposed the development of the disease to which
they were already predisposed. We may also infer that the agency in ques-
tion is exercised indirectly by promoting the elaboration of that cause, or
disseminating it when already formed from the place where it is evolved to
distant parts.

Applying these remarks to the influence which winds may exercise, so far as
regards the causation and extension of the yellow fever, it will be easy to
perceive that the effect produced by any given one, whether direct or other-
wise, will not be similar in all places and in all corresponding seasons, but
must vary according to the natural qualities of the localities and surface
over which it passes, or, in some cases, to the accidental and momentary con-
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ditions of those localities, a8 well as to the relative position existing between
the sources of the effluvia it carries along with it and the masses of indivi-
duals placed within reach of its influence. The same wind which in one place
is characterized by dryness of atmosphere, in another is attended with humid-
ity. In one locality it accompanies a low temperature, in another it is
attended with more or less heat. In some places the air it propels is the
vehicle of effluvia inimical to health, in others it is the promoter of atmospheric
purity. Hence, in some places, the same wind is the harbinger of pestilence,
while in others it proves perfectly harmless, or even beneficial. Further-
more, it not unfrequently happens, that in the same locality the same wind
which in one season had blown prior to or during the continuance of the pes-
tilence, and appeared to contribute largely to its development and diffusion,
in other seasons proves singularly innocuous, from the absence, evidently, of
other agencies, the concurrence of which is requisite for the elaboration of the
true remote canse.

But however this may be, it is a fact which the experience of all places
cannot fail to confirm, that the elaboration of the agent giving rise to the
vellow fever, or the state of predisposition to its impression which may
exist among individuals moving within the sphere of an infected locality, has
very generally, if not invariably, been connected in some way, in temperate
regions particularly, with the prevalence, during a greater or shorter space
of time, of southerly currents. Nor could this be otherwise ; for this fever
requires for its development the long continuance of a high range of thermo-
metrical heat, which could seldom be obtained during the prevalence of op-
posite corrents. Under the influence of these winds, whether from due south,
or from the neighbouring points, S. E.,, E. S. E., or 8. W., accompanied as
they are, in yellow fever climates and seasons—and, indeed, in many if not
most malarious regions—with heat, dryness, or humidity, as also with in-
fectious exbalations, the fever originates and spreads to a greater or less
extent ; while from a change of wind from these to different points of the
compass, modifications of a beneficial kind result. The malignancy of the
disease becomes less intense—the mortality to which it gives rise lessens—
the number of cases diminishes—and, in many instances, its epidemic pro-
gress is arrested for a time, or completely.

In the West Indies, the heat of the atmosphere is modified by the sea
breeze, which blows with nearly uniform force from one direction during nine
months of the year. *It is termed the trade-winds, and generally comes
from the east and its collateral points, except from August to December,
when it veers around, and blows slightly from the south and west, with fre-
quent calms at intervals.” ‘‘ A land-breeze, in all the large and mountainous
islands, blows with almost equal regularity at night.”* In the small islands,
and those in which no mountains exist, either the land breeze does not blow,
or does so slightly. The sea breeze generally sets in between 10 and 11
A. M, and blows with increasing force till 8 P. M., and dies away about
sunset. Shortly after, the land breeze commences, and blows until sunrise.

! Tullock’s Rep., p- 4.
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1
These easterly winds—the pure east and the northeast especially, which !
are the most predominant in those iglands—originate at some hundred leagues
from the coast of Africa, and pass over the Atlantic at the rate of eight,,
leagues an hour (Bally, p.361). Refreshing the body, exhilarating the spirits, -
and enabling the inhabitants to endure the intense heat of the day without w
considerable inconvenience, they are the usual attendants of the healthy
geason; and, so long as they blow with proper force and regularity, the yellow _ -
fever seldom, if ever, shows itself to an alarming extent. Very different,
however, appear to be the effects of other winds in regard to the develop-
ment of the disease. In tropical climates, where the most frequent wmatlom
are from E. 8. E. to E. N. E., and where the wind never remains long at N. ©
E. or S. E,, and rarely blows from due north or due south, the prevailing
current is nlways attended with considerable heat and moisture ; and with few r
exceptions, when the wind blows from the west longer than usual, and when the :
heat is nevertheless very great, as happened at Martinique in 1839, the pre- ¥
valence of fever is very usually associated with southeast or easterly currents. .
The remarks of Lempriere on the subject, though having special reference to
Jamaica, will apply to all the islands. ** The sea brecze, when it blows in its
regular track, refreshes the body, exhilarates the spirits, and enables the in-
habitants to bear the most intense heat without any considerable inconve- "
nience. But when it blows from the southward, the atmosphere is more
frequently loaded with moist vapours, in the form of low clouds; the air is
highly oppressive, the spirits are depressed, and such a temporary relaxation,
both mental and corporeal, is often induced, as to render many people, other-
-wise active, nearly unfit to go through even the common duties of their em-
ployment. It is this kind of weather which prevails previous to the setting
in of the seasons or heavy rains, and, by its relaxing tendency, no doabt sub-
jects the body to that fatal form of disease which occurs after that period.”
That the influence of these winds—of the S. W. particularly—has been
doubted by respectable aunthorities, I know full well. In speaking of the epi-
demicof Martinique in 1838, Dr. Rufz remarks in reference to the influence
of the wind, that it blew almost coristantly from south to north, passing by
west, where it sometimes remained stationary during several days (p. 29).
But further on, as regards the fever of 1839-40, he says that the disease
having, on that occasion, prevailed all the year round, and the winds vary-
ing according to each season, it is not probable that this circumstance (the
prevalence of southwest winds) could have had, on the production of the dis-
ease, the degree of importance which was at first attributed to it.* If, however,
we turn to other writers, we shall find that the innocuousness of these and other
winds, even on the very theatre of Dr. Rufz’s observations, may reasonably be
doubted. In reference to the land breeze in St. Domingo, Dr. Bally (p. 361)
remarks, that it is a source of evil either in consequence of the suffocating
heat it occasions, or because it passes over an infectious locality. To its
injurious effects upon the system he attributes the dreadful mortality which
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! Diseases of the Army in Jamaics, i. 17. 2 Rept. by Chervin, p. 54.
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occurred among the troops during the fatal expedition under General Le
Clerk.

To 8., S.E. and S. W. winds, an injurious influence is almost universally
ascribed. Though less frequently prevalent than those from the East and
N.E,, they sometimes blow, for the space of twelve or fifteen days consecutive-
ly, or even longer, and whenever this is the case, the pernicious action they
exercise never fails to exhibit itself. On this subject, we may safely appeal to
the testimony of the best writers on the climate and diseases of the West In-
dies, who have dwelt on the injurious effects of those currents, or noted the
connection of their prevalence with epidemic manifestations of the disease.
Dr. Catel, who describes the epidemic observed at Martinique by Dr. Rufz
(1838), states that, during twelve months of the time the disease prevailed
(from 1st October, 1838, to last of September, 1839), the wind blew 203
days from a southerly direction, S. and S. W. (p. 20). These, and the west
winds, which are light, hot, and dam'p, and pass over the Gulf of Mexico,
Dr. Catel feels disposed to regard as the cause of the various epidemics of
that island. ‘‘ Everywhere within the tropics,” he remarks, “ they aggravate
the disease. It would be difficult to say why those winds are so unfavourable
to health ; but it matters not, since their effects are known” (pp. 1, 8).

In his report on a later epidemic, 1843, Dr. Catel states, that in the
course of the third quarter of the year, south winds prevailed during some
portions of fifty-four days, and he has no doubt that the occurrences of
that sickly season point out satisfactorily the influence of those winds on
general health, and particularly on the production of the yellow fever. In
July, the wind blew from the south six times, and only one death from acute
disease occurred among the troops. In August, the wind blew from the
southward eighteen times, and the fever appeared sporadically. But in Sep-
tember, the latter assumed the epidemic character and prevailed extensively
under the inflaence of southerly winds, which blew thirty days. ‘“In the
presence of these facts,” M. Catel says, “‘it is impossible to doubt the influence
of these winds on the production of the yellow fever; and we may say, with
full confidence, that this disease is but an effect of these deleterious winds.”s

Another of the writers, to whom I have referred below, and whose ample
experience and great accaracy of observation cannot be doubted, Dr. Lefort,
remarks on the subject: ‘‘ The development of the yellow fever in the West
Indies, in a great number of men at the same time, in different parts, at a dis-
tance from each other, on a level with the sea or slightly above, on board vessels

! Desportes, i. 19; Lempriere, i. 17; Bally, p. 861; Gilbert, p. 12; Humboldt, p.
765 : Rochoux, p. 113; Lefort, Du Quinquina et de la Saignée, &c., p. 66; Ib., Mém. sur
Is non Cont. dela F. J., p. 9; Leblond, p. 81; Lind on Seamen, p. 67; Dariste, p. 33;
Arnold, p. 26; Savarésy, pp. 189, 242-8; Moreau de 8t. Méry, i. 716; Chisholm, i. 88;
Chervin’s Report on Rufs’s Mem., p. 45; Catel, p. 20; Olivet, p. 6; Vincent, p. 7; Ma-
her, p. 836; Moreau de Jonnes, Climat. des Antilles, p. 63; Brette, Rapt. Méd. sur
TEpid. de Fiévre Jaune qui a régné aux Saintes, &c., en 1838 ; Achard and Reguier, Rapt.
du Conseil de fanté de 1a Martinique, &c.

8 Asnales Marit., 1844, iv. 22, 221-2,
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in port or at sea, coineides so exactly with the increase of heat and humidity, i
and with the prevalence of the south winds, that it is impossible not to ™
recognize in these meteorological conditions the true cause of the epidemics #
of yellow fever.” !i

He further remarks, that during the general epidemic of 1825, the wind o
was more usually at S. 8. E. and 8. 8. W., and that the heat was more m
intense than in ordinary seasons.! In Martinique, from the opening of 1828 s
to 1825, the wind was mostly from the east and E. N. E., and never blew, u
for any consecutive time, more than twenty-four hours from the south. Dur- =
ing no part of this long period did the yellow fever prevail. But, in May, g
1825, the wind changed to 8. 8. W., accompanied with storms, rain, and in- 5
tense heat. Then southerly currents, and a temperature of 24° to 27° (R.),
and even greater, prevailed with slight modification at St. Pierre till the month
of December, when the wind passed to, east and N. E., attended with a re-
duction of several degrees in the temperature. During this long period, the
yellow fever prevailed without intermission. It ceased the next year, 1826.
Much the same result obtained at a later period. From 1828 to 1838, the
fever did not show itself. During that period of exemption, the southerly
winds did not prevail. In the latter year, they again began to blow, and
with them the fever made its appearance (Rufz, pp. 44, 45). Governed
by the above facts, Dr. Lefort is disposed to regard south winds, com-
bined with heat and humidity, as the cause of the yellow fever.* In another
publication he remarks : * The effect bere is intimately and necessarily con-
nected with its cause. The production and extension of yellow fever under
the prolonged influence of the south winds, is a fact observed by every one;
so inevitable, indeed, that it can be predicted without fear of ever being mis-
taken. This action of the south winds is felt here by everything that breathes.
They produce undefinable effects on our senses. We feel them in bed, or
sitting at the desk; they enervate, cause oppression, and depress the spirits.
To say in what these atmospherical changes, the effects of which are so much
to be dreaded, consist, and to seek to determine their specific natare, is
doubtless a task beyond the faculty of man.” ¢Itis a fact, I cannot say it
too often, that yellow fever is never developed in the same manner as other
epidemics, but by and under the influence of the south winds. When this
general cause fails, the yellow fever only exists in certain circumscribed places,
or only a few sporadic cases appear here and there, as occurred in 1819 and
1820. There were only, in all, forty-two men attacked by the yellow fever
in the Hospital of Fort Royal, in 1820, notwithstanding the garrison,
including soldiers, seamen, and military workmen, was very large; but in
that year the wind did not blow from the south, or did so only occasionally,
and never more than twenty-four hours at a time. It may, moreover, be re-
marked that this injurious influence of the south wind, or of winds from neigh-
bouring points of the compass, is observed under the same parallels of lati-
tude, or in corresponding parts of our hemisphere.”
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! De la Saignée et du Quinquina, op. cit., p. 589.
$ Mém. sur la Non-Con. de la F. J., p. 9.
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In Vera Cruz, the brisons, or 8. E. winds, blow with tolerable regularity
from. March to September. The fever appears soon after they commence;
but assumes a truly epidemic character in September and October, after they
have already prevailed some time,! and we find in Dutch Guiana that, during
the rainy or unhealthy season, the wind, at night, blows from 8. E., pass-
ing over the immense marshes and forests which cover the soil and render
the air excessively damp, cool, and poisonous. But to the injurious effects
of the south wind, and beneficial effects of east winds in the West Indies,
there seem to be some exceptions. In the city of the Havana, as we learn
from Dr. Osgood (p. 29), when the wind blows from the east or the west along
the sea-coast, the yellow-fever prevails more generally among strangers, both
in the harbour and on shore, and is more genuine or unmixed in its charac-
ter than at other times, when the direction of the wind is from the open sea
on the north, or from the land on the south.

In temperate regions, the concurrence of south winds ought, it seems, to
be even more requisite than in the West Indies; for the elevated tempera-
ture required for the elaboration of the yellow fever cause, may and does
exist in the latter, as is seen during some sickly seasons, without the aid of
such currents; whereas, in the former, the heat seldom, if ever, attains the
degree alluded to, or remains at it long, except under the influence of the
south wind, and its collaterals. Indeed, it is doubtful whether in our latitudes
fevers of a malignant character have often been found to prevail under a much
different condition of aerial currents. It was under the influence of the warm
winds that the fever described by Hippocrates, and which approximated in
some respects to our yellow fever, appeared. Their agency at Leghom is
recorded by Palloni (p. 23).

In Norfolk, in 1795, and in New Orleans, in 1889, the south wind accom-
panied the disease, and in proportion to its continued prevalence, the latter
became aggravated, and extended its sphere of action. In Baltimore, 1819,
S. E. and 8. W. winds prevailed frequently during June, July, and August.
In Norfolk, in 1821, S. W. winds prevailed from February to July, inclusive.
In Boston, in 1798, the air blew mostly, during June, July, August, and Sep-
tember, from 8., 8.E., S.S.E,, S. W. In New York, in 1795, the direction
was, for the most part, from S. E., though at times from N. E., and in the year
1822, the wind, daring half or two-thirds of the time, from May to Septem-
ber, inclusive, blew from S. 8. E. and 8. W. At Natchez, in 1823, light
breezes generally prevailed, during the heat of the day, from S. W. Nearly
similar was the case at Marseilles, in 1811, and at the time of the dreadful
epidemic of Barcelona, in 1821, the prevalent winds were, as usual, in June,
July, and August, from 8. 8. W. or 8. E. Dr. Rochoux states that at the
commencement of the disease, the wind blew in a 8. W. direction during six
weeks ; and, at a later period, south and west currents became predominant.*

1 Humboldt, p. 765.

8 Caldwell on Malaris, p. 135; Ib., Med. Repos., vii. 144, 145; Barnwell, p. 366; 8.
Jackson, p. 40; Waring, p. 28; New Orleans Rept. for 1889, p. 166; La Revue Méd. for
1840, p. 322; Rand, Med. Repos., ii. 468; Valentin, pp. 85, 86, 89; Letters, &o., rela-
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In the city of Philadelphia, the wind, in 1793, blew mostly at first from
the southward. In 1820, the direction was almost constantly from the south,
and the same remark is applicable to the sickly season of 1853.

But, while such appears to be the connection between the prevalence of
southerly winds and that of yellow fever in some parts of temperate regions,
it will be found that in other places, and at other times, the disease breaks
out and prevails under the influence of different currents. Chabert states
that, at New Orleans, the yellow fever is not produced during the preva-
lence of 8. W. winds, as is the case in some other countries, but springs
up during north winds, assigning, in explanation of the difference, that the
latter pass over a malarions locality ; whereas, the south winds come from
the sea and are cooled while ascending the river (p. 26). The same state-
ment is made in a report to the Medical Society of that city on the epi-
demic of 1819.

Dr. H. 8. Hawkins, U. 8. A., in a report dated August 6, 1839, says:
“The S. W. and 8. E. winds prevail during the five months, from April to
August, and N. E. in September. It is to be remarked, that E., N. E.,
and S. E. winds come from the Gulf of Mexico, over an immense tract of
low swamps, and that the prevalence of morth and east winds in July, Au-
gust, and September, is always attended with the epidemic yellow fever. In
fact, these three months are the only ones that can be considered as proper
seasons of disease, that is, the canse of epidemic yellow fever is produced
during these months. Its ravages may and do extend into October, but
when there has been no epidemic during August and September, strangers
are not as liable to disease in October. It has also been remarked, that
during an epidemic, for example, in September, if the wind prevails steadily
for a few days from the 8. W. or W., the disease seems to be checked, fewer
new cases occur, and those who are sick recover more readily. If, after this
state of things, the wind shifts around again to the N. E. the disease resumes
its virnlence, cases occur more frequently, and those who are convalescent
are suddenly thrown back, and frequently succumb.’”

Dr. Gros, of New Orleans (p. 5) states, in reference to the epidemic of
1817, that, until the end of June, the wind blew from the east and south. It
then turned to the north, and continued in that direction during July: Au-
gust, and September, attended with considerable heat and moisture. We
learn, however, from Dr. Barton (p. 9), that, during the early summer of the
epidemic year of 1833, easterly winds blew almost all the time, ‘“ with their
remarkable influence, as every one observed, in lowering the healthy tone of
the body, probably from depriving it of its electricity, blasting with its
sirocco breath the vitality of the system.” In 1820, the prevailing winds

tive to the Fev. of Baltimore in 1819, p. 95; Archer, Recorder, v. 61; Bailey, Fev. of
New York in 1795, p. 66; Townsend, &c., 1822, pp. 268, 268; Merrill, Phil. Journ., ix.
283; Barton, Fev. of New Orleans, in 1838, p. 9; Robert, Guide Sanitaire, &c., pp. 110,
111, 118; Pariset, Fev. of Barcelons, in 1821, pp. 7, 176; Rochoux, p. 113.

! Chabert, viii. 9, Report by Dr. Trabue, p. 60.

* Statistical Report of Bickness, &ec., in U. 8. A., p. 268.
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were from the south, but about the period of the disease they changed to
the north and northwest ; and such variations were immediately followed by
an increase of the malady.! In 1853, the wind blew as follows :—*

8. N. E. Ww.

Days. Days. Days. Days.
Jupe . . . . . . 1 93
Jaly . . .. S b | 9%
Aogust . . . . . 2 - 7% 9 6
September . . . . . 8 4} 12
October . . . . . 16 2 3
November . . . . . 12 12}

In reference to this epidemic, Dr. Barton remarks: ‘‘The winds have been
nearly one-third more easterly than during the last five years, especially during
the epidemic; more northerly—not half the usual southerly winds ; about one-
third more of westerly winds.””® Dr. Barton states that at the commencement
of the disease, basing his calculations on the results obtained during fifteen
epidemics, the prevailing winds are from the southeast and east. At the
maximum they blow from east and northeast, and at the declination they blow
from the northeast, north, and east.*

In Savannah, according to Dr. Waring, east and northeast winds are un-
wholesome. In all fatal seasons these winds have predominated. They pass
twelve miles along the river, and absorb all the moisture and all the poisonous
gases connected with it.*

In Mobile, the south and southwest winds are usually most prevalent in
sammer. They are the most healthy. Sometimes, however, they will be from
the north or northeast for several days in succession, a change said to be
always attended with unfavourable effects on the body. In 1819, the weather
cleared off, after a long spell of rain, on the evening of the 10th of Septem-
ber, wind northwest, with hot sun, and so continued for sixty-six days, to
November 16—the wind varying from northwest to north and northeast.®

“Yellow fever,” says Dr. Bone, “prevails on Brimstone Hill, St. Kitts,
when the strong north winds that have swept foul ground on Mount Misere
impinge upon the persons in the ill-constructed barracks and out buildings on
that hill. And in Tobago, Dominica, Grenada, St. Vincent’s, and in all the
hilly oncleared islands of the West Indies, strong north and east winds and
rain, impinging upon the troops and their families in ill-constructed barracks,
are causes of the disease.””” ‘‘In St. Domingo,” says Desportes, “the accli-
mated inhabitants regard the north wind as unwholesome, while the south
wind is very pernicious to new comers. This is particularly noted in the
plain of the Cape, because the northeast and north-northeast winds, before
reaching it, pass over 8 large surface of marshy localities, from the effect of

! Report to the Med. Phys. Soc. of New Orleans, p. 6.

8 Fenner, Trans. Med. Assoc., vii. 427-8. 3 Report of Sanit. Commiss., p. 242.

¢ Introd. to ditto, p. 18. § Report, p. 28.

6 Report on the fever of that year, in Letters, &c., on the Fever of Baltimore, p. 203.
7 Eseay, p. 16.
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the exhalations of which the natives, who are proof against seasoning fevers,
are not exempt.”?

In the fevers of Cadiz, Carthagena, Seville, and Gibraltar, the east
wind, as we have seen, has invariably been found to play a most important
part.® In speaking of the Levanter, or east by south (southward of east),
Sir James Fellowes says: ‘The best practitioners have observed that, while

it continues, all the complaints produced by a morbid state of the bile very *

frequently occur, especially cholera morbus, bilious diarrhcea, &c.; and that
in general it so affects the human body, and occasions such debility, uneasi-
ness, and apathy, as to unfit men for their ordinary occupations” (p. 14).
“The whole circulating system is influenced by it in a very extraordinary
manner : the fibres become irritated, the quality of the bile itself is altered,
and the most pacific, quiet temper is rendered irritable, so that quarrels,
wounds, and assassinations are said to be never more frequent than during the
prevalence of a Levanter, which, in the province of Andalusia, is called the
‘wind of discord’” (p. 18). “It has been shown,” Sir James continues,
‘“‘from experience, that the Levant wind has always had a considerable influ-
ence over the Andalusian fever. The disorder has usually made its appearance
in Spain after the prevalence of easterly winds. This fact, observes Gonzales,
although not sufficiently conclusive to enable us to account for the production
of the disease, is, however, strong enough to induce us to consider it as one
of the most exciting canses” (p. 15).

In Sicily, too, where the fever is of a character allied to that of the yellow
fever, east and west winds, for the most part, prevail from the commencement
of June to September, and consequently before the appearance and during the
continuance of the disease;* and we know that in Philadelphia, however it
may be in some sickly seasons, it was found that, during the months of July,
August, and September, of the years 1793 and 1797, the wind blew less fre-
quently from the south than from other quarters.+

Pariset compares the Levanter at Cadiz to the khamsin of the Arabs, the
sirocco of Naples, and the catia of Caraccas; it parches the ground and dries
up vegetables, gives a remarkable expansion to the blood, irritates the nervous
gystem, and blows on Cadiz both diseases and crimes. It uniformly exaspe-
rates the yellow fever, and if it does so, it can surely tend to produce it. The
truth is, that, during the great epidemics of 1800 and 1819, it blew constantly
for a period of three months. Ameller says: ‘‘Sucedio por el espacio di qua-

! Maladies de 8t. Domingue, i. 21.

2 Tullock’s Report, p. 4; London Quarterly Review, 1xvi. 185-6; Vance's Rep. in Pym,
p. 60; Fellowes on Pestilential Fever, pp. 18, 15, 469; Berthe, Fidvre Jaune, p. 51; Pari-
set, Fitvre Jaune de Cadiz, p. 96; Gillkrest, Cycl. of Pract. Med., ii. 279; O’Halloran on
Yel. Fev, of Spain, p. 14; P. Wilson, Fev. of Gibraltar, Chervin’s translation, p. 9; Ro-
choux, p. 118; Gilpin, Med.-Chir. Trans., v. 389; Bally, p. 363; Amiel, in Johnson on
Tropical Climates, p. 260; Townsend’s Spain, p. 840; Maclean on Epidemics, ii. 485;
Burnett, Dis. of Mediterranean, p. 8340. R

§ Boyle, Edinb. Journ., viii. 178.

4 Rush, iii. 120; Ib., iv. §; Currie, Fever of 1793, pp. 15, 16.
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renta dias un viento leste constante y recio, que siendo sumamente caliente en
estd pays, en ardecio a sus habitantes, que sudando copio samente non tenian .
mas consuelo que en el tiempo que estaban en el bafio.”

In 1828, at Gibraltar, contrary to what appears to have been the case in
1804, there was no unusual prevalence of easterly winds, either preceding or
* during the progress of the epidemic. It appears that, in the three months
ending August, 1828, there were only thirty-nine days of easterly wind, and
only nineteen in the months of July and August; whilst in-the corresponding
three months of 1827 (a healthy year) there were fifty-nine days of easterly
wind, twenty-nine being during July and August.® In the non-epidemic year
of 1811, the east wind was more prevalent during September, October, and
from the 1st to the 138th of November, than during 1818 ; for while in the
latter it blew forty times from that quarter, it did so fifty-three times in the
former.®

The details into which I have entered will show, beyond the necessity.of
farther demonstration, that the yellow fever oceurs, in different countries,
under the influence of different winds. In the greater portion of the West
Indies, it would seem to be brought on through the agency of, or to be
attended with, the prevalence of south winds; while in the Havana this wind
is comparatively innocuous, and the east and west winds exercise injurious
effects. In some parts of this country, and in this city particularly, it has
appeared after and during the prevalence of south winds, sometimes during
the occurrence of west winds. In other localities it has required an east or a
porth wind. Nor is the same difference less strikingly noticed elsewhere. In
Leghorn, it occurred under the influence of south winds; in Barcelona, of
southeast and southwest winds; while in Andalusia and Gibraltar it has
been almost invariably in some way connected with the prevalence of the east
or Levanter wind, and was never produced by or associated with a south wind.

From the diversity of result arising from the same wind, and the sameness
of effect resulting from currents of different character, we derive the proof
that no particular wind can .be said, with any show of reason, to constitute,
by itself, the necessary and efficient cause of the disease; and that whenever
any of them exercises an agency as regards the origin or diffusion of the fever, it
derives that power not from the fact of its coming from any particular quarter,
bat from the temperature and hygrometrical conditions of the moving column
of air, and more especially, perhaps, from the injurious effluvia it raises from
the localities and surfaces over which it passes, and which are carried along with
it. How far the degree of heat thus created, or the hygrometrical condition
of the air thus promoted, are instrumental in aiding in the development of the
disease, has already been examined. It was then shown that excessive and
long-continued heat, as well as dryness and humidity, should be held only in
the light of predisposing or exciting causes, and probably as essential agents

§ Descripcion de 1a enfermedad epidemica que tuvo principio en la ciudad de Cadiz, por
Doa Carlos Franco Ameller.

2 Gillkrest, in Quarantine Report of General Board of Health, p. 178.

8 Gilpin, Med.-Chir. Traps., v. 389.
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in the evolvement of another and more efficient cause. The Levanter, as we i¥
have seen, before reaching Cadiz and other parts of the adjacent territory, s¥
sweeps over a large tract of the opposite shore of Africa, and a considerable 3%
portion of the heated fields of Andalusia and Grenada, and thereby becomes &
parchingly dry and hot.? On the contrary, at Gibraltar, it has quite an oppo- il
site character, being surcharged with moisture during its transit across the i
Mediterranean. It is consequently always damp, raw, and unpleasant, and e
when from the southward of east is generally accompanied with thick fogs, m
which envelop the rock.* From the division of the kingdom of Grenada into 3
two parts, by high mountains, there results that Malaga and its environs feel =
but little the effects of north winds. While south winds are there very hot, the
east wind, or Levanter, is cool, because it passes over the Mediterranean. San
Lucar and Xeres, are protected from the south winds by the Sierra de Xeres;
Grenada is shielded from the southeast by the Sierra Morena ; Murcia, where
the fever prevailed, is sitnated in the centre of a dry and hilly country, over
which winds exercise but little influence, as the currents are impeded by the
inequalities of the soil. There the climate is delightful.® This difference
in the hygrometrical condition of the atmosphere during the prevalence of
winds attendant on the development of the yellow fever, points to the fact that
such winds, as well as south winds in the West Indies, &c., must be viewed
as capable of acting (so far as they are instrumental in creating these condi-
tions) as well as heat, a8 exciting or predisposing causes. If they exercise
a different and more direct agency in the production of the disease, it is by
aiding, through the peculiar conditions of atmosphere they occasion, in the
development of effluvia injurious to health, and contributing to their dissemi-
nation to more or less distant parts. Scarcely a place visited by the disease can
be pointed out in which conditions of locality favourable to the evolution of
the yellow fever cause may not be discovered; and wherever such is the case,
and the degrees of heat and humidity required for the production of this
cause exist, it will be wafted by the wind which may chance to blow over the
infected district before reaching such localities as are exposed to its action.
The north, southwest, and west winds, in New Orleans, pass over an unhealthy
district. The latter two blow over an extensive region of swamps, and the
bed and banks of the river for upwards of eighty miles. The easterly winds,
in Savannah, pass twelve miles along the river, absorbing all the moisture,
and all the poisonous gases connected with it.*

In Boston, in 1798, the south winds wafted the exhalations from the
wharves, stores, and docks at the foot of the hill upon the inhabitants that
resided on those sides of it.* The same winds, S. E. and S., produce the
same effects in New York.® The winds during the summer are generally
from the sea, and arrive at the lower part of the town uncontaminated by
passing over unwholesome grounds. Yet, such is the fact, that the poisonous
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1 Fellowes, p. 33; Bally, p. 863, &e.

t Report on Sickness, &o., in the Mediterranean, p. 4.

3 Bally, p. 363. ¢ Waring, p. 28.
8 Rand, Med. Rep., ii. 466, 468. ¢ Osgood, p. 29.
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exhalations which abounded in that quarter during the warm weather of
1795, so changed the air that the inhabitants on the south side df Pearl
Street, between Old Slip and Whitehall, almost all concurred in their testi-
mony that the disagreeable effluvia frequently compelled them to close their
windows, especially in the evening on the south side of their houses.!

The fever of Gallipolis, in 1796, to which I shall have occasion to advert
in a subsequent chapter, was due to an efficient cause transmitted by the wind.
The inhabitants of the village, principally French, and very poor, as well as
filthy in their mode of living, began to suffer first, and continued to do so, so
long a8 the wind blew towards their habitation, while the garrison, at some
little distance, but to leeward of the source of infection, continued healthy.
But, on the wind shifting to the reverse point, the soldiers began to sicken.®

A similar influence of the wind was noticed at Sierra Leone in 1823, as
inferred from a review of the cases of fever which occurred in the shipping
in the harbour and from the sitoation of the houses in Freetown in which the
disease prevailed. *‘‘The ships suffering,” says M. Boyle, “were invariably
exposed to the N. E. winds; and in the town, the fever limited its course, and
in the most striking manner, to those houses between which and the N. E.
winds, passing over the Bullom country, there was no obstruction” (p. 268).

In the city of the Havana, the sickly winds, east and west, blow along
the coast and drive the exhalations-into the harbour. The same thing takes
place at Cape Haytien (St. Domingo), from the land breeze which passes
over a sickly soil before reaching the city.* In Vera Cruz, the S. E. wind
blows directly over the swampy district around the port.* In 1838, the epi-
demic of Martinique broke out in localities most exposed to the action of
southerly winds. The south winds in that island, as we learn from Dr. Le-
fort, blow the effluvia from the port, and the parts of the coast where sources
of infection abound, over the town of St. Pierre. In Barcelona, during the
epidemic of 1821, it was found that while the wind blew from the S. W.,
which was the case in the early part of the season, the disease extended from
the port to the village of Barcelonetta; but that when, later in the season, the
course was generally from the south, and especially from the east, the fever
soon spread to every part of the city which lay in that direction.®

Ships approaching to, or at anchor near, the shore, sometimes communicate
the disease to individuals in the vicinity, if the wind passes over them before
resching the latter. In 1848, the yellow fever prevailed on board of several
infected vessels at the New York quarantine ground. Dr. Smith, of Staten
Island, informs us that the disease soon broke out on shore. *Most of the
cases occurring from its commencement on the 19th of August, up to the
middle of September, were probably communicated through the medium of

! Bayley, Letters from the Board of Health submitted to the Common Council of the
eity of New York, p. 8.

2 Potter on Contagion, p. 15. $ Bally, p. 361; Gilbert, p. 12.

¢ Humboldt, p. 765. 8 De la Saignée, &c., p. 66.

$ Rochoux, p. 113,
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the air. Easterly winds had prevailed for many days together, varying from #
N.E. to 8. E,, and blowing constantly from the ships to the shore; sad

only those living immediately on the shore suffered, and where a building of ¥
any kind intervened, 8o as to break the horizontal current of wind, those so i
protected escaped. Moreover, from the point where the vessels were an- 1
chored, taking the range of the prevailing winds, N. E. and 8. E., it would
just include the infected district.” o1

On the other hand, vessels take the disease by approaching near an infected 1
port or place, and remaining within range of the wind blowing off the latter. :
The occurrence at Sierra Leone has already been referred to. In other :
parts of the African coast, on that of the West Indies, as well, indeed, as in :
this country and Europe, vessels remain healthy, so long as they keep at &
distance from land. But woe to them, if during a sickly season, they ap-
proach the latter ; for the moment they do so, and place themselves under
the influence of the land air, they become exposed to the infection.

Dr. Cummins’ refers to an instance ‘‘ where the men were not allowed to
hold communication with shore in an infected island, lest they should visit
the low, unhealthy houses where the disease might be localized, while, at the
same time, the officers could go and come at pleasure; still the disease ap--
peared on board the ship, and not amongst the officers, but amongst the
crew.?

At Georgetown (Demerara), in 1848, vessels lying alongside of the wharf
were safer than those far off. In 12 vessels there were 28 cases (8 gravior
cases), with a rate of mortality of 11.11.

Vessels. Cases. Gravior cases. Rate of mortality.
75 fathoms 16 79 87 16.68
100 ¢ 14 82 87 10.14
125 ¢ 8 29 16 ‘ 60.00

The safest was 100 fathoms.®

On the other hand, vessels that are infected in such localities lose the fever
(if they themselves do not contain sources of infection) by shifting their po-
gition, and anchoring at a distance—sometimes at a very short one—from the
shore; or by going to sea, and thereby placing themselves beyond the infin-
ence of the land air. The morbid agency in Georgetown (Demerara), seemed
to move in shifting swarms or vortices, hovering over a vessel here and there.
Dr. Blair, from whom we derive the information, states, that in the beginning
of 1839, the Thomas King lay in the division A between Kingston and Wig-
hart’s Stellings. In one week, she lost four hands. She unmoored, and
took her station outside, or to the leeward of the Louisa Baillie; the mor-
tality ceased, and the health of the crew became re-established. The Louisa
Baillie, that had been right abreast and sheltered by the Thomas King before
the unmooring, and had no death, although several cases of fever, which
readily yielded to treatment, became soon very sickly; she lost four men,

! New York State Documents, Jan. 30, 1849, p. 44.
2 Lancet, July, 18563, Amer. ed., p. 60. $ Blair, p. 86.
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after which she shifted her moorings, and the mortality then ceased in her
also (p. 36).*

Bat, in all these cases, the winds themselves are not the efficient cause.
By themselves they can do nothing. When unconnected with other and
more necessary agencies, or under circumstances of temperature and hygro-
metrical conditions of air necessary for the evolution of such agencies, the
fever does not prevail, while the latter, in the same localities may take place
daring the predominance of other winds, when these circumstances combine.
In Barcelons, the same winds blew in 1820 and 1823 as in 1821, and yet the
eity remained free from the disease in the former two years.* In Gibraltar,
in 1828, no unusual prevalence of east wind was noticed.®> In Sierre Leone,
the wind blew in the same direction and presented the same character during
bealthy as during sickly seasons.*

It may be remarked, in addition to what precedes, that while the yellow
fever does not always manifest itself during the prevalence of winds under
the influence of which it seems at times to arise, and that in other in-
stances it appears during the predominance of different and even opposite
currents; experience shows, that free ventilation and strong unimpeded .
currents of wind, are inimical to the generation of the fever cause; that
where the wind blows freely and strongly, or finds no obstacles from surround-
ing objects, and where, in consequence, the air is quickly renewed, localities
which otherwise might be expected to be fruitful sources of fever may be visited
or inbabited with impunity, and that places of the kind very soon become insa-
lubrious, if the air is stagnant. ‘‘Calms,” says Dr. Drake, * permit the exha-
Iations from foul localities to accumulate in the atmosphere which rests over
them ; but all winds operate to disperse and dilute them with purer air; in
doing which they may promote the salubrity of one spot and diminish that
of another” (Op. cit., i. 587). This injurious effect of a stagnant state of
the atmosphere was_ noticed as early as the time of Hippocrates, who al-
lades to it in the third book of his epidemics, and has been dwelt upon,
on just grounds, by many writers on the fevers of the West Indies, of South
America, this country, and Europe.®

Many of the bays and inlets in the West Indies, while they derive their
security, also derive their unwholesome air through the agency of the hills

! See, on this subject, Lind on Hot Climates, p. 200; Ib. on Beamen, p. 85; Ferguson's
Recol, p. 148; Trotter, Med. Naut., i. 868; Hunter, p. 16; Kéraudren, p. 18; H.
MecLean, p. 26; Rufz, Rept. by Chervin, p. 60; Blane on Seamen, p. 178; Osgood, Cau-
tion to Seamen, &c., p. 7; Burnett, p. 318.

8 Pariset, vil. p. 176. 8 Gillkrest, ii. 279.

¢ Report on Sickness, &c., in Africa, p. 26.

¢ Le Blond, pp. 7, 16, 19, 106; Clark on Long Voyages, i. 5; Imray, Edindb. Journ.,
Eii. 92; Lempriere, i. 17; Rufs, pp. 81, 82; Rep. on Sickness, &c., of Br. A., p. 102;
Merrill, Med. and Phys. Journ., ix. 233; Celle, Hyg. des Pays Chauds, p. 20; New York
Med. Repos., ii. 403; Vincent, Fidvre Jaune, p. 7; Ralph, Ediub. Med.-Chir. Trans., ii.
55, 60; Copland, End. Influences, Dict., i. 759, Am. ed.; J. Clark on Yellow Fever, pp.
49, 56, 57 ; Deveze, p. 184; Caillot, p. 108; Caldwell, Med. Repos., vii. 144, 145; McCabe,
Edinb. Journ., xv. 88; Channing, Med. Repos., ii. 408.
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=
surrounding them, which gives them an atmosphere little agitated by winds, ;e
and in which, consequently, the morbid exhalations from sources of infection g
situate along their banks, may well be supposed to continue suspended, s
accumulate, are concentrated by heat, and become infinitely more pernicious. ;g
Dr. Chisholm, among others, while calling attention to this fact, and to ﬂn’,
correctness of the explanation, adduces several cases in illustration. The
French have, therefore, not inappropriately denominated these situations g
“lieux etouffés.” After mentioning that the state of the atmosphere during ;;
Beptember, and the first two weeks of October, favoured the accumulation g
of the miasmata in this city during the memorable epidemic of 1793, Dr. =
Rush remarks, that the register of the weather shows how little the air was _.
agitated by winds during the above time. * In vain,” he says, “ were the .'
changes in the moon expected to alter the state of the air. The light of the
morning mocked the hopes that were raised by a cloudy sky in the evening.” ',
He very truly observes that, ‘‘ however inoffensive uniform heat, when agi-
tated by gentle breezes may be, there is no record of a dry, warm, and stag- &
nating air having existed for a length of time without producing disease.”™
. 'What most distinguished the month of July, 1853, at New Orleans, as Dr. a

- Barton remarks, was the unusual number of calms—amounting to twenty-six

during the month—*showing, nearly one-fourth of the mouth, the atmo-
sphere to be in a stagnant condition, hot, saturated, filthy.” In August, the t
number of calm days was without a parallel in that city, amounting to
seventeen. Sixty-eight observations gave evidence of a close, suffocating,
inelastic atmosphere. In a word, “ what has eminently distingunished the
season has been the unusual occurrence of calms, or stagnant state of the at-
mosphere for the whole year; it has been about four times as many as usual,
and for August more than eight times as many calms as the average of the
five years.”

Indeed, all regular and fresh carrents of air have the effect of sustaining
the healthiness of localities, which, in their absence, would be more or less
the seat of the fever. In this country, cases in point might be gathered
without the least difficulty as regards common periodic fever; and every
physician among us knows full well—for the fact is proverbial—that the
yellow fever usually breaks out and is most rife in places noted for want of
due ventilation, while it requires but a slight acquaintance with medical lite-
rature to know, that the same observation has been made in respect to this
disease everywhere. A similar remark is applicable to the oriental plague.
In all places, they prevail and are most rife and malignant in narrow, close
streets and alleys, and the poisons to which they are due, if formed in open
and well-aired situations, are soon dissipated and rendered inert.

Under those circumstances, whether in hot climates or in our latitudes,
during the tropical heats of summer, the air becomes close, oppressive, and
hot to a degree beyond what might be expected from the height of the mer-

} Manual of the Climate, &o., of Tropical Countries, &c., p. 20.
$ Works, lii. 86, 87. 3 Barton, in Rept. of Sanit. Com., pp. 286, 242,



BPPICIENT AND IMMEDIATE CAUSE. 189

cury in the thermometer. This condition of atmosphere occasions in many a
wakefulness, and in others, of particular constitutions, a variety of disagree-
able nervous sensations ; and from this it may be readily conceived to render
the system impressionable to the action of the efficient cause, while at the
mame time it tends greatly to promote the evolution of the latter, and con-
centrate and aggravate its effects.

Sensible of the injurious effects of the stagnant state of the air referred to,
many have attributed the unhealthy character of the West Indies during the
sickly season—from July to October—to a want of free ventilation arising
from the total cessation, or the great irregularity, of the trade-winds which
take place at this period of the year. In opposition to this hypothesis, it has
been remarked that, though these two events, the failure of the trade-winds
and the increase of sickness and mortality, take place at corresponding pe-
riods, the latter can never be regarded as a necessary consequence of the
former, when we find that in other guarters of the globe, beyond the range
of the trade-winds—that is, countries north of the 30th, and 82d degrees of
north latitude, and in which ventilation is quite as perfect at that period as
at any other—the unheaslthy nature of these months is marked as strongly as
in the West Indies.t

So far as the yellow fever of temperate regions, and of this country and
city in particular, is concerned, the above argument—which has reference to
febrile complaints generally—will apply; for, however frequent may be the
stagnation of air in question, and however injurious its effects, it cannot
be beld as essential to the production of the disease, seeing that the latter
often breaks out and prevails extensively under circumstances of an opposite
character, and where the ventilation is no less free and perfect than in healthy
seasons, while at other times this stagnation, attended with its nsual effects
on the system, presents itself frequently during seasons noted for their salu-
brious character, and unmarked by a single case of the fever.

CHAPTER X.

EFTICIENT AND IMMEDIATE CAUSE.

Frox what precedes—from the facts and arguments adduced—it will be per-
ceived that neither of the causes enumerated—and the true agency of which
I bave endeavoured to point out—can be considered as capable, by itself,
of giving rise to sporadic cases, and much less to an epidemic manifesta-
tion of that form of disease which constitutes the subject of our inquiries.
They are to be viewed, for the most part, in the light of predisposing and
exciting causes, and though some of them, as heat and humidity—and, per-

! Report of Sicknees, &c., of the British Army, p. 102.
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haps, to a certain extent, electricity, light, and certain winds—may very
deservedly be regarded as contributing, under particular circumstances, tothe ™
development and diffusion of the efficient cause, we are justified in the conclu~® l
sion that, whether singly or combined, they cannot be admitted to possess the
power in question. Such being the case, such the restricted sphere of agency -*
of those morbific influences, we must look to some other more efficient cause ™
to account for the development and propagation of a disease which, though #*
somewhat modified as to character and virulence through the influence of ™
external contmgencles or individual peculiarities, is in fact always fanda- ™
mentally the same in kind, while differing in many particulars from the com- =
mon fevers of the season, and from diseases ordinarily or occasionally ascribed 12
to the action of one or more of the causes we have enumerated. L]

In this city, as elsewhere, much diversity of opinion has existed, and, tos &
certain extent, continues to exist, relative to the nature of the efficient cause ®
of the yellow fever—to the sources whence that cause is derived—as well as to
the mode of diffusion of the disease after it has once made its appearance. By i
one set of physicians, backed by the larger portion of the public, the disease is &
regarded as the offspring of a morbid poison formed and elaborated in a dis-
eased body, and is invariably referred to importation from abroad, more espe-
cially from the West Indies, or some other parts of tropical regions. By another
class of physicians, as well as by many unconnected with the profession, the
fever has been as invariably referred to the evolution, under particular cir-
cumstances, both terrestrial and meteorological, of a febrile poison originating
in molecular changes inherent to the spot where the disease appears, or in ma~-
terials accumulated on or near it, and independent of, and having very limited
or no connection with the arrival of vessels from sickly ports, whether of foreign
countries or American States. By another set, again, the fever, though viewed
as of domestic origin, is not regarded as the offspring of a morbid poison, but
as the result of some of the agencies to which I have already called attention.

The doctrine of importation carries along with it, in the minds of most
medical inquirers, the idea of the existence in the disease of a power of
transmissibility from one individual to another through means of a principle
of contagion—a specific virus—emanating from the bodies of the sick, and
communicated either by contact, or through the medium of the surrounding
air, or by means of objects impregnated with it. Hence, by the advocates of
this doctrine, the yellow fever is supposed to possess the power in question
either inherently—both in the place where it originates, and to which it is
carried—or to acquire it by some inexplicable process after it is formed, '
during the progress of its transportation, or at some other time, while its
diffusion, whether on a small or a large scale, is ascribed solely to the expo-
sure of the well to the effluvia arising from the sick.

By those, on the contrary, who believe in the domestic origin of the disease,
the above-mentioned power of its transmission is for the most part denied,
and its diffusion ascribed to the continued operation of the cause to which its
original development is due. To this it must be added, however, that by some
writers it is maintained, that though the fever arises from the operation of

_ . o m ey MW
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domestic causes, yet it manifests contagious properties either in every case and
under all circumstances, or only occasionally and under the operation of pe-
culiar contingencies. And as a counterpart to this, some—though few in
number—while disbelieving the doctrine of contagion, adhering to that of
domestic origin, and discarding the idea of the importation of the fever
by means of individuals labouring under or convalescing from it, are more
or less decided in the opinion that it may be, and has been introduced
from abroad through the medium of the vitiated atmosphere of a ship’s hold,
or of the seeds of the disease in some more tangible form, and has spread epi-
demically in consequence of these meeting with an appropriate condition in
the localities and atmosphere of the place where they are introduced, and
multiplying themselves on the principle of a ferment. In the following

I shall examine the grounds upon which these various views are
founded, and endeavour to arrive at a correct decision on the question
before us.

Deferring to a future chapter what may be said relative to the theory of
the transmissibility of the disease without the aid of a contagious poison, it
may be remarked, that from what precedes we may infer that the question as
to the origin and propagation of the yellow fever here and elsewhere, resolves
itself, in great measure, into that of the contagious or non-contagious nature
of the fever ; for, if the latter is imported, per se, through the instrumentality
of individuals labouring under or convalescing from it, it must be endowed
with contagious properties. If it be so endowed, it is not likely to arise from
domestic causes, diseases of this kind being seldom if ever contagious, and
must therefore be ascribed to importation from places where it more usually
prevails. In that case, all epidemic scourges, and even sporadic cases, may
natarally be referred to a foreign source; and we can find no difficulty in
ascribing the diffusion of the fever, when so introduced, to the communica-
tion of the well with the sick, or with substances impregnated with the poi-
son. If, on the other hand, the fever is not endowed with the power of
transmissibility alluded to, it can scarcely be presumed to have been imported
in the way contended for by the contagionists. It must hence be referred to
the operation of domestic causes, unless it can be shown that this, or any
other fever, can either lose or acquire that power by a change of locality and
the agency of external circumstances, and its propagation must be admitted
to take place independently of any influence on the part of the sick.

The point at issue being thus narrowed to the question of the contagious
or non-contagious character of the fever, we may proceed to the examination
of that question with a greater chance of avoiding repetitions and confusion,
and without the necessity of examining separately the statements afloat re-
specting the introdaction of the disease from abroad—those statements find-
ing sn appropriate place among the facts by which the doctrine of contagion
may be sapported, while their confutation—if confuted they can be—will be
used as evidence of the fallaciousness of that doctrine. After this portion of
my task is accomplished, I shall pass to the examination of the domestic
caases to which the disease may be, and has been ascribed—of the arguments
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and facts adduced in favour of the doctrine of local origin—of the sources s
whence those causes originate—of their nature—of the circumstances which »
favour their development and diffusion, and modify their energy, as well as g
of the laws by which they are regulated. i

It may be well, at the threshold of our present inquiries, to say a few words 4
respecting the terms I have adopted to denote the two opposite explanations 4
which the origin and propagation of the fever have received, agreeable to 4
one of which the disease is ascribed to the deleterious agency exercised
by & person already affected on individuals in health; and, according to the
other, to the operation of morbid agencies of a local or domestic character, ;
and independent of any poison exhaling from the sick. From an early ,
period, diseases of the first class have been denominated contagious, and ,
the power through the instrumentality of which the communication is .
effected has been called contagion. In our present investigation, there can .
be no reason for & resort to other terms. Even were the latter in any way
objectionable, the substitution of others would be still more so, from the
risk of the confusion that might thereby result. But as regards the de-
nomination applicable to the second source to which the disease has beea
ascribed, the selection of an appropriate term is not devoid of difficulty. In
accordance with several writers, I have resorted to the word infection for that
purpose, and restricted it exclusively to the sense in question. Agreeably
to this arrangement, therefore, I shall apply the word contagion to signify &
poison, effluvium, or emanation, generated by morbid secretion in the course
of a distemper, and possessing the power of inducing a like morbid action in
healthy bodies, whereby it is reproduced and indefinitely multiplied, whether
by contact, near approach, or the medium of external bodies impregnated
with it.* All diseases that are so communicated are contagious. By infection,
on the other hand, the reader will understand that power or poison which re-
sults from the decomposition of dead animal and vegetable substances, or other
putrescent materials, if such exist, and through means of which a morbid state
is induced in the system of individuals exposed to its action. In conformity
with this restriction in the signification of the word infection, individuals
labouring under the effects of exposure to the morbific cause in question are
said to be tnfected; while the diseases resulting from that cause are denomi-
nated diseases by infection, or infectious. The agent of infection usually
exists in the state of gas or miasm, and, as such, occurs in filthy localities—
houses, ships, jails, hospitals and cities—as well as in marshes and fenny
and low districts of country.®

The distinction here established between diseases by contagion and those
by infection, and the opposite significations attached to those terms, are not
offered as devoid of all objections, and as fully justified by the real etymology
of the words; but as the words, when used in the above sense, appear to
convey more precise views of the character or origin of the disease to which

! Smith on Epidemics, p. 89; Hancock on Pestilence, pp. 23, 24.
* Smith, p. 43.
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they are applied than when employed in a less restricted sense—as by so using
them we avoid the necessity of repetition, explanation, and periphrasis, and,
a8 8 natural consequence, mach ambiguity—1I have not hesitated to follow that
eourse. The distinction, though not of so recent a date as some writers—
and even the author of a creditable work on epidemics—seem to imagine,
is mevertheless of comparatively modern date. * During the period that
fevers were generally believed to be personally communicable,” Dr. Smith
remarks, ‘‘the terms contagion and infection were considered as synonymous,
bat were so ambiguously employed that, in referring to the older works, it is
frequently difficult to determine whether they were intended to designate spe-
cific poisons generated by morbid secretory action, human effluvia, or the ex-
halations from putrefying substances.” Nor is it alone in works of older
times that the want of precision as to the signification of the terms in ques-
tion, and their synonymic employment, may be discovered. There is scarcely
a writer of our own day, particularly on the other side of the Atlantic, who
does not use them in this loose'and unsatisfactory manner. Let the reader
tam to the writings of those who have attempted to define the terms, or who
bave used them without making such attempts—let him open the works of
Charles Maclean, Granville, John McLeod, D. Gladstone, Faulkner, Quincy,
Ferguson, Fellowes, and Hancock, and he will have the proof of the justness
of the remark.

The one, for example, tells us that infection includes contagion, and differs
from it only in being more comprehensive. Another says: ‘‘Infection is a
peculiar state of the atmosphere, rendered unfit for the healthy exercise of
life by the crowding together of a number of persons, ill of the same fever,
in @ given place and during a given time; thus an epidemic may become in-
fectious.” A third remarks that infection is the act of transferring discases
from one body to another, in whatever way it can be done; contagion is
receiving the disease by touch alone. Another, again, informs us that infec-
tion is disease produced by a contagious state of the atmosphere. A fifth
says that ‘‘contagion expresses only a mode of infection;” the former differ-
img from the latter only in being a term of lesser extension. We are again
told that the word contagion should express the morbid poison, or the means
of transferring a disease, and that infection expresses the operation of the
poison, or the act of the communication of the disease; an explanation not
different from that of Dr. Hancock, who, after giving a good definition of the
word contagion, and dwelling on the etymology of infection, says that the
Iatter must always have reference to the human body, and that while it always
implies contagion, the latter does not always imply the former: ‘for infec-
tion may take place some time before contagion is formed; and contagion
may be formed, if we give credit to some of our best writers, without any
previous infection” (p. 25). A writer of our own country sees nothing par-
ticularly mysterious in the meaning of the words contagion and infection.
He gives the usual definition of the former, and says that *the word infectjon

1 8mith on Epidemics, p. 27.
VOL. II.—18
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refers, on the contrary, to morbid exhalations, derived most usually from "
organic substances in a state of ‘decomposition.” Yet he uses infection as ™®
synonymous with contagion,'and employs the word ¢nfected to mean ‘‘that con- !
dition of the atmosphere when it is charged with the matter of contagion.™ *

The first, so far as I can ascertain, who endeavoured to put an end to the '®
indiscriminate use of the terms, and to annex to each a more distinct meaning, '
is an author who occupies a conspicuous place in the annals of French medi- ¥
cine—Quesnay. In an essay inserted in the first volume of the Memotrs of F
the old Academy of Surgery,® he indicates the theories of contagion and #
infection, a8 now taught, in a more comprehensive and accurate manner
than had been done by any other writer prior to his time. After defining u
contagion to be a property by which the vicious state of a body can extend 2
itself to other bodies susceptible of the same state, and admitting that the a
word infection is often used as synonymous with the other, he says: “By
infection is understood simply the impurity occasioned in the mass of hu-
mours when some deleterious substance, as, for example, an air impregnated
with putrid vapours, penetrates into the vessels and mixes and circulates with
the humours. The word infection is then used in conformity with its trae
signification. It is principally with this sort of infection we have to do at
present; for the putrid infection may be caused not only by substances that
may be furnished by putrid humours of a diseased body, but likewise by sub-
stances furnished by the decomposition of a dead body, which dead body may
be animal or vegetable. Now, in the latter case, there is no communication
of disease from one body to another. This infection is, therefore, very dif-
ferent from that kind of contagion of which we have just spoken” (pp. 30, 31).

By a writer of our own country, the late Dr. Bayley, of New York, the same
distinctive view of the terms in question was upheld much in the way that had
been done by Quesnay, who, it may have been seen, admitted the application
of the word infection to express occasionally the power of transmission of a
disease from a person affected to one in health. In his account of the yellow
fever which prevailed in New York in 1795, Dr. Bayley, while using the term
contagion to denote such diseases as are communicated from one individaal
to another, under any circumstances of atmosphere, whether pure or impure,
limited infection to denote those which are commaunicated in consequende of
an impure or vitiated state of the atmosphere, the impurities being the cause
of the disease, and not any specific material derived from a patient, and float-
ing in the air, except such as may be occasioned by the want of cleanliness.

In a word, he limited the term infection to the pestiferous effluvia arising
from the excretions of the sick and other species of filth.* The same views
were adopted by Webster,* and other writers. They are no doubt to be
considered rather as an approach to the truth than as the whole truth; for if
the impurities of the atmosphere surrounding a patient acquire the power of
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! Townsend, Fev. of N. York in 1822, Preface, p. ix.
t Mém. sur les Vices des Humeurs, in Mém. de I’Acad. de Chirurgie, i. 26, 8vo. edition.

3 An Account of the Epidemio Fever which prevailed in the City of New York, &e.,
in 1795, p. 88 (1796).

¢ A Brief History of Epidemic and Pestilential Diseases, &o., ii. 141,
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commaunicating to others a disease precisely like that under which that patient
labours, it may be said to derive that power from something peculiar arising
from the disease—the latter has then become contagious; and if infection is
employed to convey the idea of this power in question, it follows that it is, in
great measure, employed synonymously with contagion. The doctrine was
hence imperfect, so far as precision is concerned, and, in some respects, less
satisfactory than that proposed by Quesnay; for though the latter used infec-
tion occasionally in the same sense as contagion, he considers such a use as
improper, and adverts not to the morbid effects of human effluvia alone, as is
done by Dr. Bayley, but likewise to the infection arising from the decompo-
sition of animal and vegetable substances (p. 82).

Baut although the views of Dr. Bayley were not as precise and definite as
we could have desired, still, he may be said to have led the way more effectu-
ally than had been done before, in this country particularly, to the adoption of

, the proper distinction between diseases by contagion and those by infection ;
for only three years after the appearance of his clever volume, ¢. e. in 1799,
we find the editors of the New York Medical Repository advocating it on the
same basis as that 1 have adopted. “In popular use,” they say, ‘‘no dis-
tinction is made between the terms snfection and contagion, nor perhaps would
sa etymological examination of them justify a distinction. It will be con-
venient enough for our present purpose, however, to assume a distinction.
The reader, therefore, will, for the present, be supposed to understand by the
first, snfection, some noxious gaseous substance, capable of exciting fever, and
pot emanating in that form and with that power from a diseased body; and
by the second, contagion, & poisonous material, capable of exciting a peculiar
disease, and emanating with that power from a body sick with that peculiar
disease. That this is a distinction in fact, none probably will deny.”*

This distinction, approved soon after by respectable writers, has been very
generally adopted in this country. Nor have the advantages resulting from
it been overlooked by European physicians. Dr. Adams adopted it in his
work on morbid poisons ; limiting, however, the term tnfection to an atmo-
sphere vitiated by human effluvia.* Dr. Deveze, in the last edition of his
treatise on the yellow fever,® draws the line of demarcation between con-
tagion and infection, and exhibits, with great perspicuity, the characteristics
of each, using, however, the latter term to designate only the exhalations
from the soil; while Armstrong, Boote (i. 117), Bonneau and Sulpici (pp.
68, 81-85), Nacquart (Dict. des Sci. Méd., art. “ Contagion”), Rochoux (p. 50,
and Dict. de Méd., xii. 204-5), Dupuytren (Rep. to the Acad. of Sci. on Costa’s
Mem., pp. 1, 8), Costa (pp. 41, 42), Chervin (Fev. of Spain, p. 87), Valentin
(p- 153), Palloni (p. 71), Dr. Fermon (p. 11), Lefort (Sur la Contag., p. 28),
Dariste (p. 42), Shecut (p. 146), Vaughan (p. 25), Perkins (pp. 63, 64), and
Chambolle (Ann. de la Méd. Phys., xiii. 199), have adopted the same views
with more or less precision. In conclusion, I remark that, discarding the

! Reposit., ii. 84, v. 186.
2 QObservations on Morbid Poisons, Chrofic and Acute, &o., p.6. Lond. 1807.
3 Traité de la Fidvre Jaune, p. 120 (1822).
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exclusive meaning of the term infection, applied to it either by Dr. Adams or 4
Dr. Deveze, I shall, in imitation of Dr. Smith (p. 33), combine the views of 4
those writers, and consider infection as embracing all the febrile agents
which originate from the decomposition of dead animal and vegetable matters, ”
and endeavour, at the proper time, to ascertain how far the yellow fever cam
with propriety be ascribed to these morbid sources, singly or combined.

The opinion of the contagious character and exotic origin of the yellow
fover was early entertained in this and other countries, and continues to this
day to find favour in the minds of professional men, while it may be viewed
as the popular creed of the public at large. In the origin of the epidemical
visitations of this city, the disease was almost universally ascribed to importa-
tion from abroad, and its subsequent propagation in the way mentioned was
thought to admit of no doubt. In reference to the epidemic of 1699, James
Pemberton says, in a letter to Dr. Wistar, that his father had often told him
that the fever was imported in a ship (or other sea vessel) from the island of’
Barbadoes. On the same authority he states that the fever, being so intro-
duced, spread through the city, attended with great mortality. He states
that his father was well capable of making his remarks on occurrences, and
afterwards of remembering them, and knew it to be the invariable judgment
of the physicians and other citizens that the disease was introduced among
them in the manner related above, attributing it to no other cause.* Equally
convinced were the physicians and public of the foreign origin and contagious
nature of the fever of 1740, 1741, 1744, and 1747.* On this subject, Pem-
berton says: ‘Having had the opportunity of knowing the state of our city
in respect to the prevailing diseases from the year 1740, I am confirmed in
my opinion that the malignant and infectious fevers afflicting the inhabitants
at various times have been introduced from foreign ports, and that this was
the invariable judgment of my fellow-citizens, physicians and others, which I
never heard called in question until since the year 1793” (p. 7). Benj. Chew
also speaks of the alarm spread among the inhabitants of Philadelphia in 1747,
in consequence of ‘‘ a contagious disease which raged there,” and which was
universally ascribed to importation from the West Indies. He inlike manner
perfectly remembered that Drs. Thomas and Phineas Bond, Dr. Graham, and
Dr. Cadwalader, with whom he was particularly acquainted, were unanimous
as to the exotic origin of the disease. 'We have already seen that Dr. Bond
attributed the disease, in most cases at least, to the same cause, both as regards
its introduction and diffusion. As regards the fever of 1762, Dr. Redman
and Mr. Willing do not hesitate to ascribe it, as a matter of course, to im-
portation from the West Indies; and while the former states that from the
spot where it was introduced it spread rapidly, first affecting the houses
nearest the focus of contagion (p. 31), the other affirms that the individuals
who brought it died of a contagious fever, and that sixty others soon expe-
rienced the same fate in the vicinity of the contaminated spot (p. 10).
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In 1793, when, as we have seen, the fever next broke out in an epidemic
form, the opinion of the medical profession was very generally inclined to the
idea of importation from abroad, and, as regards the contagious character of
the disease, the number of dissenting voices was still more restricted. To refer
the disease to other than a foreign source—to say that it arose from the ope-
retion of domestic causes, was considered as an unpardonable offence, &
slander on our city and climate; and those who were bold enough to doubt
the contagious character of the fever were looked upon as little better than
fools. Every eye was turned towards the West Indies as the place whence
all the misfortune had originated; and, from what has been stated in a former
chapter, the reader will readily perceive the extent to which the belief in
eontagion was carried, and the dismay it produced. The College of Phy-
sicians, which embraced the larger number of the practitioners of the city,
were almost unanimous as regards the first point, and probably quite so in
reference to the mode of propagation of the fever. “No instance has ever
occurred,” they state to the governor, under date of 26th November, 1798,
¢of the disease called the yellow fever being generated in this city, or in any
other part of the State, so far as we know; bat there have been instances of
its having been imported, not only in this, but in other parts of North Ame-
ries, and prevailing there for a certain period of time; and from the rise,
progress, and natare of the malignant fever which began to prevail here
about the beginning of last August, and extended itself gradually over a
great part of the city, we are of opinion that this disease was imported into
Philadelphia by some of the vessels which arrived in the port after the middle
of July. This opinion we are further confirmed in by the various accounts
we have received from the best authorities we could procure on the subject.”

The College remained steadfast in their belief on the subject throughout
many of the subsequent epidemics. In 1798, they were of opinion that
to endeavour to prove the contagious nature of this disease would “be
equally as useless as to prove the contagion of plague;” and then, as well
a8 at other periods, gave evidence of their profound conviction on the sub-
jeet, by urging on the legislature, the State executive, and the city and
bealth authorities, the necessity of adopting police and sanitary regula-
tions, most of which could only be calculated to avert, arrest, or moderate
the extension of a disease endowed with contagious properties of the most
decided character. What these measures were, and what their effects on
the public, have already been stated, and need not be reverted to in this
place. While such were the views, as regards contagion and importation,
expressed by the College—then probably the highest medical tribunal in the
land—they were advocated in the most strenuous manner by individual writers,
professional or otherwise, who made every effort imaginable to demonstrate
the exotic origin of the disease, and to exhibit its contagious character. The
writings of Currie, Cathrall, Carey, Barnwell, Nassy, Condie and Folwell,
Parish, Samuel P. Griffitts, and Wistar, to say nothing of newspaper articles, on ,

! Currle, p. 83,
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those and subsequent epidemics, are lasting monuments of the zeal and activity
of that party, and, together with the public actions of the College, constitute
no unimportant item in the medical literature of the period on this side of the
Atlantic. Nor should it be forgotten that by some of those who disbelieved
the importation of the fever from abroad, as Dr. Rush, Dr. Redman, Dr.
Foulke, Dr. Hutchinson, Dr. Leib, and I may add, Dr. Caldwell—who,
though not having as yet reached the doctorate, took a somewhat promi-
nent part in the discussion—the doctrine of contagion was originally con-
sidered as placed beyond the possibility of doubt, and that the writings of
the first, whose professional reputation was second to none in the country,
tended greatly to foster the adoption of the views in question. It is but
justice to our physicians to state, before proceeding further, that though in
support of importation and contagion many facts were adduced by them
which, to philosophical minds of the present day, will appear as savouring
of romance, and cannot bear the test of serious examination, we discover
nothing in their writings, animated though they doubtless were by party zeal,
and excited by the troubles of the times, of the extravagant and ridiculous
kind with which some European and American contagionists of our day may.
be taxed. .

‘While such was the state of opinion on the subject in this city, a similar
view respecting the origin and mode of propagation of the disease was
adopted in other parts of the United States and elsewhere. The early epi-
demics of Charleston were ascribed to importation from West Indian ports,
and the spread of the disease was referred to the exposure of the well to the
exhalations issuing from the bodies of the sick. Lining, for example, in~
forms us that within twenty-five years of the time at which he wrote (1753),
the disease had been four times epidemical in that town—in the autumns of
1732, 39, 45, and ’48; that, whenever it appeared, ‘it was easily traced to
some person who had lately arrived from some of the West Indian Islands,
where it was epidemical ;” and in proof of its contagious character, states
that “almost all the nurses catched it, and died of it, and that it soon in-
vaded new comers, those who never had the disease before, and country peo-
ple when they came to town, while those who remained in the country escaped
it” (ii. pp. 407, 408). As we have seen, in one of the opening chapters, the
fever which prevailed in Boston in 1692 was ascribed to importation from
the West Indies, and regarded as contagious. The same sentiment prevailed
in New York in 1702, 1742, and at subsequent periods, 1791, 1795, 1798, &c.
The fever of other places in this country, North, South, East, and West,
has been ascribed to foreign sources, and maintained to be endowed with a
contagious property ; while the annals of the epidemics of yellow fever,
which have occurred in Europe and in the tropical countries, tell the same
tale. But, on this subject it is not necessary to enlarge in this place, as I
shall have occasion to recur to it as we proceed.

That the doctrine of importation and contagion, whatever may have been
its merits, should have found such sapport here and elsewhere, cannot be a
matter of surprise. In the minds of the public at large, who seldom, if ever,
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possess the requisite qualifications, or devote the time necessary for investiga-
tions of the sort, it is most natural to attribute wide-spreading diseases to an
exotic origin, and their propagation to the effect of exposure, with or without
contact, of the well to the sick, or to fomites. Discovering nothing palpable in
an infected spot to which they can refer the development of these—observing
no difference in external agencies as regards meteorological phenomena, and
the condition of localities between healthy and unhealthy seasons—seeing the
disease start up almost suddenly and spread rapidly—knowing, at the same
time, that it prevails elsewhere, and also that vessels or individuals have ar-
rived from places so visited, they cannot avoid the conclusion that when it
shows itself among them, it is necessarily the offspring of importation from
contaminated localities. Nor can they perceive how a disease which spreads
widely and quickly, which attacks persons who have had communication with
the sick, and is, withal, as they think, imported, can do so otherwise than
through the influence of personal contagion. Dr. Rush says: ‘ The idea is
produced by a single act of the mind; it requires neither comparison nor
reasoning to adopt it, and therefore accords with the natural indolence of
man. It moreover flatters his avarice and pride by throwing the origin of
s mortal disease from his property and country. The principle of thus re-
ferring the origin of the evils of life from ourselves to others, is universal.
It began in Paradise, and has ever since been an essential feature in the cha-
racter of our species.”t Nor is the doctrine less acceptable to physicians
themselves, particularly at the outset of epidemical visitations, when the facts
have not been sufficiently sifted, and minds ‘are engrossed with the existing
calamity. Some, doubtless, adopt those views after mature examination
and careful study; but, in many, if not most instances, they are adhered
to because they save a vast deal of trouble, or appear to explain at once
and in the simplest manner all the circumstances that occur. To inves-
tigate the caunses of disease, to collect and compare discordant and often
obscure facts, and to draw correct deductions therefrom, and sift the grain
from the chaff, is not so agreeable and easy a matter as to be undertaken
and to be effected in a satisfactory manner by practitioners of medicine
generally, and is beyond the scope of the public at large. Some of the
former are too indolent to undertake it; others are ill prepared, by proper
mental training, or too much occupied to devote the necessary time to the in-
vestigation, and they all, therefore, rest satisfied with, or cannot reach beyond
the views entertained by the unprofessional portion of the community. These
views become, at last, favourite objects of general belief, and there happens
in regard to them, what Locke long ago said of others of & different nature :
*‘Men espouse the well-endowed opinions in fashion, and then seek argu-
ments either to make good their beauty or varnish their deformity.” To this
we must attribute the fact, that all wide-spreading maladies—and, indeed,
often diseases of more restricted prevalence, have at times been considered as
the product of importation, and as being endowed with contagious proper-

!} Bush, Yellow Fever not contagious, Med. Inquiries, iv. p. 168.
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tles. There are not wanting diseases formerly regarded as contagious in re- ¥
ference to which, from the facts that have accumulated, and more extended ¢

and correct observation, the opinion of a large portion of the profession, to
say nothing of the public at large, has more or less changed. In ell ages,

L4
1

men have exhibited a marked reluctance to ascribe such diseases to causes of

a local or domestic nature, or to the existence of some irregular or morbific
condition of the air; and sooner than look to these, they have in rapid sae-
cession sought modes of explanation, which, as science improved, or the
fancy changed, have given way to others, the unsatisfactory nature of which
was ag easily discovered. Such being the case, it would be astonishing, ine
deed, had matters taken a different course in regard to yellow fever. So far
as this disease is concerned, the disposition in question is mot peculiar to
American physicians, for its history everywhere shows a great tendency in
the minds of both the profession and the public, even in places where it has
appeared endemically over and over again, to attribute it to importation from
other localities.

Each individual will defend his own place of residence; its character and
value are involved in the decision, as well as his own sagacity and penes
tration in having made such a choice.! Hence, we find that medical men—
and clever ones, too—though having no pecuniary interest in the matter,
exert themselves to show that the fever of one spot has originated in an-
other, when by othexs, on the other hand, its birthplace is, or might be, with
equal propriety, referred elsewhere. This fact was, many years ago, noticed
by Humboldt: *In all climates,” he says, ‘‘ men imagine they find some con-
solation in the idea that a disease reputed pestilential is of foreign origin.
As malignant fevers are easily engendered amid a large crew, heaped up
(entassés) in filthy vessels, the commencement of an epidemic dates, pretty
often, from the arrival of & squadron. Then, instead of attributing the evil
to the vitiated air contained in vessels deprived of ventilation, or to the effect
of a hot and unhealthy climate on newly arrived sailors, people affirm that it
has been imported from a neighbouring port, where the vessels in the convoy
have touched, on the passage from Europe to America. It is thus that we
often hear it said in Mexico, that the vessel of war, in which such and
such a viceroy has arrived into Vera Cruz, has introduced the yellow fever,
which had ceased to reign for some years past ; it is thus, that during the hot
season, the Havana, Vera Cruz, and the ports of the United States, mutu-
ally accuse each other of being the source of the disease by which they are
visited.” This disposition has long existed, and continues to exist to the
present day. Father Du Tertre, in his Histotre Naturelle et Morale des Iles
Antilles de ' Amérique (i. 422), says it was introduced into St. Christopher
in 1648, by some vessels, and at Guadaleupe by a ship from Rochelle (France).
The reverend author, as also Father Raymond Breton,* Mathias du Puis,*

4
! Ferguson, Med. Gaz., 1839, p. 867.
% Essai Politique sur le Roy. de 1a Nouv. Esp., p. 756, 4to.
3 Dictionnaire Caraibe, v. 276, &c.
¢ Relation de I'Etablissement de 1a Guadeloupe, 8vo. (1652).
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Maurile de 8t. Michel,* Péléprat,* Rochefort,® and Ligon,* thought it con-
tagious. When the disease first appeared at Martinique in or about 1688,
it was attributed to importation from Brazil, where it was said to be prevail-
ing and where a vessel, the Oriflamme, touched on its return from Siam,* and
taking the disease, brought it to the island. It was considered as highly
comtagious. The same foreign source and contagious character were ascribed
to the epidemic which appeared there in 1703.

When it broke out in Barbadoes in 1691, where it prevailed extensively
under the name of Kendal fever, it was thought to have been imported from
Pernambuco.” Morean de St. Méry,® in his voluminous description of St.

1 Voyage des Isles en Amérique, 1652, p. 45.

® Relation des Missiones des P. P. de la Campagnie de Jesus, &c., p. 14, 85.

% Hist. Nat. and Mor. des Antilles, p. 4.

¢ The History of Barbadoes, 1657, p. 21. 8 Labat, i. 72.

¢ Feuillée, Journal d’Observations dans ls Nouvelle Espagne, &c., p. 187.

7 Haghes, Nat. Hist. of Barbadoes, pp. 87, 88.

$ Moreau de St. Méry, mentioned in the text, places the introduction of the fever at
Martinique to the year 1690 (ii. 701), and says nothing of the Orifiamme having touched
at Brazil. Using St. Méry as his only authority, on the subject of that event, Dr. Strobel,
of Charleston (p. 18), censures severely Bally for having mentioned it. Had he, how-
ever, consulted Labat, who, having arrived at Martinique in 1694, and having published
am sccount of the events of the colony at that time, must be regarded as better suthority
than Moreaa de 8t. Méry, he would have found the reverend author very explicit on that
mstter. Speaking of the fever which prevailed at the time of his arrival, he remarks:
4 This disease was known by the name of Mal de Siam, because it had been brought to
Martinique by a king’s vessel, the Oriflamme, which, ongits return from Siam with the
fragments of the establishment that had been made at Merguy and Banook, touched st
Brazil, and took that disease, which had been prevailing there severely for the last seven
or sight years” (i. 72).

8ir Gilbert Blane, with his usual inaccuracy sbout dates and facts, says (ii. 127):
4 The most remarksble instance of this epidemic is that recorded by Pére Labat, of its
imtroduction to Martinique in 1686, by a ship called the Oriflamme, from Siam, whence
it got the name of Maladie de Siam, &c.” Again, he says: ¢ With regard to the Portu-
guese, it is distinctly described by Ferreiya da Rosa, a physician of Olinds, in Brazil,!
where it prevailed in 1687, immediately after the conquest of Pernambuco, and broke
out on the arrival of the ship Oriflamme, already mentioned, on her passage from Siam
%o Martinique” (ii. 128). Were this allegation, as to the statement of Ferreiya da Rosa,
correct, the reader, bearing in mind the remarks of Labat, and which the good Father made
om the information he obtained in Martinique, would learn the extraordinary fact, that
while, by some, the Orifiamme is said to have derived the fever from Brazil and not from
8iam, where the disease did not prevail, others affirm that the same vessel brought it to
Brazil from Siam and spread it among the inhabitants. But by those who have recourse
te the original authorities, and do not trust to the statements of Sir Gilbert, it will be
found that the facts in question exist only in the imagination of the medical baronet,
whose references to Labat and Ds Rosa are faulty in more respects than one. To say
nething of the circumstance that the Oriflamme is stated to have introduced the fever
im one place & year before it is accused of having introduced it in another while on its

! Trattado da Constitaicao Pestilencial ds Pernambuco, per Joan Ferreiya ds Rosa,
em Lisbos, 1694.
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Domingo, published in this city in 1797, very gravely informs us that the Z
fever of Siam was first introduced at Port du Paix (a port of that island), =
from Martinique in 1691. According to him, it was introduced at the 31
Cape, in 1696, from Léogane, and in 1705 from Martinique (i 534-35). »
At Léogane (ii. 479) and Santa Cruz in 1691, it came, according to the -
same authority (i. 701), from the latter place. Dr. Trapham, who pub- 3-
lished, in 1679, a work on the health of Jamaica, states, that about eight ,;-
years before, 1671, a victorious fleet returning from the signal expedition to ;¥
Panama, brought with them a high, if not pestilential fever, of which many
died throughout the country (p. 81). Dr. Warren, who, in ignorance of the ;;
statements of Hughes (p. 37) and Hillary (p. 144), as to the appearance of .y
the fever at Barbadoes in 1691 and 1696, affirmed it to have first broken out
in that island in 1721, says it was then brought from Martinique, in the Lynn
man-of-war; as it was likewise in 1733. According to this author, to whom we
are indebted for our earliest medical account of the yellow fever, the disease is
of Asiatic origin, having been brought to Martinique from Marseilles in bales
of cotton taken out of a vessel recently arrived from St. Jean d’Acre (pp. 4, 5)-
The vomito-prieto was said to have been introduced at Guayaquil from Pa-
nama in 1740, by the Spanish galleys of the Southern Sea. On this point,
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way to the former, I may remark that the first named writer, Labat, is made to refer the
fever of Martinique to 1686, whereas he nowhere mentions that date. Nor, indeed, could
he have done so without laying himself open to the charge of uttering a falsehood ; for
the Oriflamme having reached that island in December, 1690, and the reverend writer
having merely repeated the reports current in the island at the time of his arrival, re-
specting the agency of that vessel in the origin of the disease, could not have fixed the
date of the epidemic four years before. Again: Sir Gilbert Blane, who, it is evideat,
never read Labat’s work, makes no mention of his having stated that the fever was de-
rived from Brazil. Moreover, the fever of Olinda having broken out in 1687, as stated
by Da Rosa, could not, admitting its transmissibility by contagion, have been introduced
there by the Oriflamme, inasmuch as this vessel did not reach the place until three years
after; and, finally, Da Rosa, who evidently entertained the idea that the disease arose
from a pestilential constitution of atmosphere, and not from a foreign source, says nothing

of the pretended instrumentality of the Oriflamme in introducing it there.

I have stated that Sir Gilbert Blane does not appear to have read the work of Labat.
The probability is, he derived his knowledge of it from Chisholm. But Chisholm himself
was not any better off in that matter than the learned baronet; for, not having the original
within his reach, he contented himself with an extract from the Histoire Générale des Voy-
ages, lix. 382. This extract, however, though stated by Chisholm to be perfectly correct,
and literally taken from the original, is faulty; for, by it, we would be led to infer that,
at the time of Labat’s arrival, the disease had been already prevailing at Martinique
some seven years; whereas, the author merely states that when the Oriflamme touched
at Brazil, the fever had been committing ravages there during that length of time. The
statement about seven or eight years, refers to Brazil, not to Martinique.

Dr. J. Wilson (p. 105, note) is severe on Father Labat for having credited and contri-
buted to spread the report, that the fever of Martinique had been imported there from
Siam—the distance of which from the other place is somewhere in the neighbourhood of
10,000 miles, and where there is no proof of the true yellow fever ever having prevailed.
From what has been said above, as well as in the text, it will be perceived that the re-
verend author did not deserve the censure.
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we have the authority of Ulloa,* who, however, remarks, that in stating that
fact he has only followed public opinion founded on the circumstance that,
prior to that period, the disease was there unknown. In times nearer our
own, the same disposition to deny a domestic origin to the fever has pre-
vailed. Lining thought that the fever of Charleston was always the offspring
of importation from the West Indies (p. 870). It is well known that the
famous epidemic of Grenads, in 1793, was ascribed to importation from the
island of Bulam.* Tbat of Martinique and St. Domingo, the same year,
eame, as we are gravely told, from Philadelphia.* Dr. Halliday appears to
be convinced that the fever was imported into the Havana from the same
place in 1794 (p. 10).

Drs. Domingues and Oyarvide, who wrote in Havana in 1794 and 1801,
entertained opinions allied to that of Halliday, affirming that whenever the
dizease breaks out in that city it is invariably derived from the same ‘Anglo-
American port.” American vessels communicated it, as we are assured by
Chisholm (ii. 116), to the army of Sir Charles Gray, the next year after the
conquest of Martinique. Lefoulon assures us that the source of the West
Indian fever is to be found on our shores; in other words, that the fever of
those islands may always be traced to importation from the United States
(pp- 33, 218, 360, 369). Such was said to be the case at Guadaloupe in
1793. The same views are advocated in Spain by Dr. Balmis, who is of
opinion that the fever of Philadelphia, in 1793, was communicated to almost
all the West India Islands, and particularly to Bayaja (St. Domingo), where
it caused an immense mortality among the troops.*

Dr. Copland, entertaining views not very dissimilar from those suggested
before by Audouard,® says, that since his visit to several places in Africa, and
knowing the very limited space in which a large number of slaves are often
confined, both on shore and in slave vessels, he entertained the idea that this
pestilence, or its seminium, or specific infection, had been generated origi-
nally by the congregation of negroes in a close atmosphere, or is generated
de noro by this race when placed in the circumstances now stated; and that,
although it affects them in a comparatively slight manner, it is most partica-
larly baneful to the natives of cold countries.”

The French medical commissioners sent to Cadiz in 1800 to investigate the
causes of the epidemic then desolating that city, as well as Arejula, and a
whole host of Spanish physicians and governmental officials, traced the dis-
ease, in a way very satisfactorily to themselves, to the city of Charleston. On
the same occasion, Seville, Xeres, Malaga, Carthagena, and many other cities

! Voyage Historique de I'Amérique Méridionale, i. 140.

¢ Chisholm, i. 98. 3 Moreau de Jonnes, p. 83.

¢ Alfonzo de Maris, p. 4; see Med. Report, vi. 62.

s Ensayo Medico-Pratico sobre el tifus icterodes, &o., p. 176.

¢ Recueil de Mém. sur le Typhus Nautique, p. 12; Ib., Relation de la Fiévre Jaune,
qui & régné au Port du Passage, p. 6; Ib., Lettre sur la Traite des noirs considérée comme
1s Cause de la Fiévre Jaune, An. Maritimes, 1838, i. 289.

7 Diet. of Pract. Med.,, iii. 175.
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E
of Spain, received the disease from Cadiz, or from one another.! Subsequent 3

epidemics occurring in Spain were in like manner referred, one and all, to an 4
exotic source. The fever of Barcelona, in 1821, was referred to importation
through means of vessels from the Havana. Pariset, and some of his
Spanish medical friends, thonght it very probable that the fever of Cadiz, in
1819, came from Calcutta, and was the result of the transformation of that
disease from the Asiatic cholera.® None of the Gibraltar epidemics have,
according to a number of respectable authorities, originated in the place.
All—from that of 1804 to that of 1828—have been derived from some foreign
port. The same thing may be said of the epidemic of Leghorn in 1804.

I have cited Lining to show that the fever of Charleston was early attri-
bributed to an exotic source. The same view has been taken of all the epi-
demics that have prevailed in this country. Even in our own days we find ®
like tendency existing in the minds of the public, and not a few members of the
profession here and elsewhere to look anywhere but at home for the source
of the evil. Dr. Strobel (p. 130), and a few physicians of Charleston, are of
opinion that the strangers’ fever of that city is generally, if not always, im-
ported from the West Indies. St. Augustine (Florida), Augusta, Savannah,
and other southern cities, receive it from distant parts. Even New Orleans
is, in the minds of some of her sons, washed from the stain of giving rise to the
yellow fever, which is attributed to intercourse with the Havana, or Africa, or
Rio Janeiro, or some American port. Dr. Monette will have us know, that
when the disease breaks out at Natchez, or any place along the Mississippi,
it is derived from New Orleans, or some other infected spot. So also in
Mobile. The time was when the yellow fever arose there from the operation
of domestic causes. But, as Moliere said of the learned man who described
the heart as being on the right side and the liver on the left: “ Nous autres
grands médecins, nous avons changé tout cela.” The fever now comes from
elsewhere. The epidemic of Woodville, in 1844, was by Dr. Kirkpatrick
traced to Galveston, Texas.

“In the West Indies, many—indeed I may say all colonists, as Dr. Ferguson
remarks—will strive to remove the reproach of pestilence from their shores.®
They will greedily imbibe the grossest delusions—swallow, and propagate the
idlest tales of importation, and shut their eyes to the most obvious facts of
native origin, for as long as they can make the favourite belief subservient
to the character and interest of the colony, consequently to their own.”

One island receives it from another. St. Vincent’s received it, in 1793,
from Guadaloupe (Chisholm, ii. 145)—some said from the Hankey, one of
whose sailors had landed there while the vessel was on her wayfrom Grenada
to England. In 1793, St. Christopher received the disease from Grenada
(ii. 299), and, in 1796, from some English regiments returning to England
from St. Vincent’s (ii. 154). The disease was communicated from Grenada to
Tobago in 1793—some think from Barbadoes (ii. 213, 214). From the for-
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! Berthe, p. 68. $ Pariset, Observ., pp. 56-7.
3 In the Med.-Chir. Rev., xxxii. 299.
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mer place it was conveyed to Trinidad (ii. 228). The fever of Dominica in
the same year, 1793, though affirmed by Dr. James Clark, a competent
aathority, to have originated there, was supposed by Chisholm to have been
imported from some other place—but whence, no one could say. It was
brought to Santa Cruz from Guadaloupe (ii. 340-1). The fever of Cayenne,
in 1850-1, was at first attributed to a vessel—the Theresa—from Para.t The
epidemic of Rio Janeiro, in the same year, was attributed to importation at
Bahia by vessels from Baltimore, or New Orleans, or Canada, and thence by
contagion to the first-mentioned city.* The agency of vessels from Africa
was an after-thought.

‘Within a very few years the inhabitants of Demerara accused the Barba-
dians of introducing the disease into that colony.® ‘ What a spectacle,”
exclaims Dr. Ferguson, in another publication—* what a treat to the cynic,
to behold the circle of West Indian communities all generating yellow fever
during certain unhealthy seasons, yet unable or unwilling to perceive that
poison springs from beneath their feet, denouncing one another as the im-
porters.”™

It is usuvally admitted that the greater part, if not the whole of the western
coast of Africa is prolific of febrile diseases, which at times assumes the cha-
racter of true yellow fever. But many of the stations along this coast have
found defenders. A late writer has discovered that, with the exception of Sierra
Leone, none of those stations are chargeable with the offence of giving origin
to the fever, and that whenever it has broken out in any place, except the
former, its appearance has invariably been preceded, within a very short
time, by the arrival of vessels having the disease on board, and by the actual
disembarkation of the sick.®* While, however, such is the view taken on this
sabject by respectable authorities, others have not hesitated to advance the
opinion that the fever which prevailed in 1829, at Sierra Leone, a place
which, as Dr. Johnson says, and as must be inferred if the preceding state-
ment be correct, ought to be the last in the world to accuse others of being
the source of contamination, was thought to have been imported from Fer-
mando Po by the ship Eden.® Nay, the same fever was supposed by some to
bave been imported from the Mediterranean in a vessel named the Caroline
(Gillkrest). The fever of Ascension, in 1823, is attributed to importation
in the ship Bann, and is said to have spread by contagion; and we all have
heard of its introduction into Boa Vista in 1845, and of the manner in which
it comported itself in that ill-fated island.

! Rept. on that Epidemic, Ann. Marit., N. 8., viii. 154,

8 Anglada, Traité de la Contagion, ii. 50-1.

8 Ferguson, Med. Gaz., Jan. 20, 1838, xxi. 640.

¢ Bell's Eccl. J. of Med., iii. 18, from United Service Journal.

6 Mr. W. Ferguson, Surg. of Roy. African Corps, Med. Gak., Aug. 1839, p. 838.
¢ Boyle, Med.-Chir. Rev., xvi. 420; Rickets, Narrative of the Ashantee War, &ec.
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CHAPTER XI.

-

THE contagious character of the yellow fever, as it has appeared in this *
and other cities and towns of this country and elsewhere, and its transmise !
gibility from one place to another, have been, and continue to be, sup- !
ported on the following grounds: 1. Many physicians in different parts of !
the world—the West Indies, the coast of Africa, the South of Europe, tropical i
America, as well as in this country—men of experience, of talent, and of !
highest professional authority, who have investigated the character, origin,
and mode of propagation of the disease, unite in viewing it as endowed with
contagious properties of greater or less activity. This opinion may be traced
to a remote period in the history of the disease, and continues to this day to
be very generally entertained. Thus, to say nothing of Du Tertre, Labat,
Trapham, Moreau de St. Méry, Moreau de Jonnes, Rochefort, Péléprat,
Mathias du Puis, Ligon, Feuillée, and other historians and travellers, we find
Warren, Lind, Chisholm, Blane, Fellowes, Lempriere, Pym, Stevens, Gil-
pin, W. Wright, Gillespie, Stevens (of Santa Cruz), Dancer, Davidson,
Bally, Lefoulon, Caillot, Kéraudren, J. Clark, Oyarirde, Pugnet, Frazer, W.
Ferguson, as well as Panting, Lorillard, Negre, Cherot, Scott, Gregg, Sted-
man, Vicente, Del Valla, Oller, Antigue, Sandoval, McGee, Sir James
MecGregor, besides & host of others mentioned in Pym, Bancroft, &c., ad-
vocating the inherent contagious character of the fever in tropical regions;
while, by Arnold, Sir W. Burnett, Gilbert, and McWilliams—to say nothing
of many more of greater or less note—it is believed that, though not nata-
rally endowed with such properties, it may acquire them, and has occasionally
done so, under the influence of peculiar contingencies.

The opinion thus advocated in reference to the fever of the West Indies
and the coast of Africa, has found ample support in the South of Europe, as
the reader will discover in the writings of Berthe, Caisergues, Palloni, Da-
four, Mantelli, Gianelli, Rochoux, Pariset, Bally, Francois, Pym, Sir James
Fellowes, Copland, Sir David Barry, Faure, Audouard, Robert, Ameller,
Arejula, Gonzales, Lafuente, and many more Spanish, French, English, and
Italian physicians, most of whom believe in absolute, and some in contingent
contagion.

Nor is it less certain, that in this country, from Louisiana to Boston, the
disease has, by competent authorities, been viewed as propagated by conta-
gion. In the very first account we have of the yellow fever of this continent,
that of Charleston, the author, Dr. Lining, advocates the doctrine in ex-
plicit terms; and since his days, we have the testimony on the same side of

FACTS AND ARGUMENTS IN FAVOUR OF THE CONTAGIOUS CHARACTER OF THE
YELLOW FEVER.
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8ayre, Currie, Forsyih, Bayley, D. Hosack, Francis, Townsend, John War-
ren, A. Hosack, Pardon, Bowen, Monson, Barnwell, Monroe, McKnight,
8eagrove, Tilton, Girardin, Strobell, Seaman, Carpenter, &c., besides Mo-
nett, Dickson, Nott, Fenner, Frost, Anderson, and others of more modern
times.

Some of these writers believe the disease to be always, and under all cir-
cumstances, contagious; another set, no less decided in their adhesion to the
doctrine of contagion, think it requires for that purpose the co-operation of
an impure atmosphere ; while & different set, again, though inclining to the
belief, express their views with caution, and may, in some measure, be said
to be wavering on the border of the line, apparently deterred from the mani-
festation of an open and decided recognition of the doctrine by the fear of
appearing whimsical, or & tender regard for their former creed, but ready to
cross the Rubicon, and inscribe their names on the list of pure contagionists
on the occurrence of additional facts, or the discovery of a plausible excuse.

Be it as it may with regard to the last of these categories, if men of the
stamp of those included in the others, many of whom have had ample oppor-
tanities of investigating the subject, and have entered into the examination
unbiassed by preconceived views, can arrive at the conclusions adverted to,
we may safely form a favourable opinion of the doctrine of contagion as
applied to the yellow fever.

2. In support of the contagious character of the yellow fever it may be, and
has been adduced, that professional men who at one time advocated the doctrine
of non-communication by direct or indirect contact, have subsequently aban-
doned that doctrine, and openly espoused the opposite one. We are informed
by Sir W. Pym, that at the commencement of the epidemic of Gibraltar, in
1804, the medical officers were nearly unanimous with respect to the non-con-
tagiousness of the disease; but that, before long, they became unanimous,
with one exception, on the other side of the question.! It is also said that the
Spanish faculty of Cadiz, in 1800, were all of opinion, at the first appear-
ance of the fever, that it was non-contagious, but that, like the faculty of
Gibraltar, they soon changed sides.* Again, we find that, among French phy-
sicians who have had occasion to observe the fever in tropical and temperate
regions, some may be pointed out who, after advocating the non-contagious
character of the disease, became decided supporters of the opposite doctrine.
Dr. Guyon, who practised during some years at Martinique, and while there
satisfied himself, by clinical obgervations and numerous experiments, that the
fever was devoid of contagious properties,® subsequently recanted his former
views on the subject, and espoused those he had before combated.* Drs.

! On Bulam Fever, pp. 22-8.

$ Ibid., p. 205; Arejula, pp. 164-6; Bancroft, pp. 450-1.

3 Sce the certificate given by him to Dr. Chervin, and published f)y the latter in his
essay * De l'origine locale et de la non-contagion de ls fiévre jaune qui & régné & Gibral-
tar en 1928, ou réponse A quelques assertions émises par M. Guyon. Ann. Marit., vol. i.
pt- 2 18327

¢ Notiee sur Gibraltar, sui vie de quelques réflexions sur 'origine de 1a maladie de cette
ville en 1828, par M. Guyon. Annales Mar., 2 partie, tome i. 1880,
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Francis and Bally, who both were attached to the medical staff of the army:
of 8t. Domingo under General Leclerc, and witnessed the awful ravages’
occasioned therb by the yellow fever, may be cited to the same effect. The
former published, in 1804, an account of that noted epidemic.! In this pub-
lication, the anthor warmly espoused the doctrine of non-contagion and non-
importation. In a subsequent work, which appeared fourteen years after,®
he reiterated the same views, and extended them to the fever of this country,
where he sojourned several months. Being sent to Catalonia in 1821, the sama
physician there became a zealous contagionist, joined Drs. Pariset and Bally
in drawing up a report on the epidemic of Barcelona, in which the most ultrs
views in favour of his new creed are advocated,® and unhesitatingly taxed, im
open academy, the non-contagionists of this country with ignorance and bad
faith.* As regards Dr. Bally, who, after the return of Dr. Gilbert to France
from St. Domingo, acted in the capacity of chief physician of the above-men-
tioned army, we have the testimony of Dr. Valentin,® contrary to his own assere
tion—to the effect that, on his arrival in France, he discarded the idea of con-
tagion. In 1805 he was sent to Spain, and there became a convert to the
opposite views, which he expounded in a volume issued in 1814,° and at &
late period united with his colleagues, Drs. Pariset and Francis, in the pub-
lication of the report above mentioned on the epidemic of Barcelona.

Dr. Girardin resided several years in New Orleans, and was associated
with Dr. Gros in drawing up the report published in the name of the Medi-
cal Society of that city on the epidemic of 1817.7 He was at that time &
decided non-contagionist, as is attested by the language of that report
(p. 60), and the testimony of his fellow practitioners.®* He subsequently be-
came & convert to different views, and propounded them in various publica
tions,® and during the debates which at different times have taken place at
the Academy of Medicine. To the same effect may be cited Dr. Rochoux,
who, in a highly valuable volume published in 1822, opposed with vigour
and ability the contagiousness of the yellow fever which he had observed
in the West Indies. DBut, while continuing to entertain the same views

! Dissertation sur la F. J. observée & St. Domingue pendant les années 11 et 12,
Soutenue a Ecole de Méd. de Paris le 11 Thermidor an 12 (1804), par André Frangois.

2 Gazette de Santé, February 21, 1818.

3 Hist. Méd. de la F. J. observée en Espagne, et particulidrement en Catalogne, dans
I'année 1821, par MM. Bally, Francois, Pariset. Paris, 1828.

¢ G June, 1826. See Chervin, Examen des principes de I'administration en matiéres
sanitaires, p. 100 (note).

§ Valentin, Réflexions sur la F. J., Journal Univ., xi. 148; Journal Gén., Ixi. 8568;
Chervin, Examen des principes de 'administration en matiéres sanitaires, p. 100.

¢ Du Typhus Américain ou Fidvre Jaune, p. 387.

7 Rapport fait A la Société de Méd. de la N. O. sur la F. J., &c., pendant 1'ét§ de 1817,
par MM. Gros et Girardin.

8 Letter of the Med. Soc. of N. O. to the French Consul of that city, 29th Dec. 1829,
See Chervin, Pétition 3 la Chambre des Députés, p 109.

9 Mémoire sur la F. J. considérée dans sa nature et dans ses rapports avec les Gou-
vernement. Paris, 1820,
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in relation to the disease as it shows itself in tropical regions, he became
a strong advocate of the’ contagiousness of the yellow fever of temperate
climates, which he, almost alone, views as a disease wtnlly different, in cha-
racter and phenomena, from the former. .

Our own country bas furnished us with examples of like conversions from
a belief in non-contagion to a belief in contagion. Among these one stands
prominent from his acknowledged abilities, his great experience, and the
high position he occupies in the professional world—I allude to Professor
Dickson, of Charleston. In his account of the epidemic which broke out in
Charleston in 1817, that distinguished physician spoke of the fever as being de-
void of the property of transmission, and says of Drs. Hosaek and Pym: “The
ingenuity of the former, and the industry and strength of reasoning of the
latter of these writers, have brought forward a great mass of facts and argu-
ments in support of their opinion. Yet I cannot help thinking that, even
from their own works, evidence sufficient to prove the contrary may be col-
Jected.™ In & sabsequent publication,® he expresses himself in a way to
make us iofer that he still, to a certain extent, retained the same views. * If
we attribute its spread to contagion, why, at some times, is it transported
across the Atlantic, and yet in this, the very land of its nativity, shall refase
to emigrate to our sister Augusta, or our terrified neighbours of Wilming-
ton?” Nevertheless, about the time of this publication, Dr. D., in a letter
to Dr. Strobel, under date of Jan. 14, 1848, renounced the doctrine of non-
contagion, and espoused the one he had formerly repudiated. It is stated
by Dr. Hosack,® that Dr. Ledyard, when he first entered upon the duties of
the Health Office, went to Staten Island with the belief that the yellow fever
was not an imported disease, but generated at home; bat that he was com-
pelled to change his belief, being satisfied from all his observations, that the
disease was exclusively derived from the West Indies.

No one can deny that these changes, and others of the same kind that might
easily be pointed out, speak loudly in favour of the contagious character and
the transmissibility of the disease; for nothing but facts of the most positive
nature could induce men of science and correct judgment, to forego views
Jong cherished, and adopt others of an opposite kind.

3. An argument in favour of the contagious nature and exotic origin of
the yellow fever of this city as of many other places where it has at times
sppeared, is derived from its digsimilarity to the ordinary autumnal diseases
of thoee localities. In a memorial addressed to the legislature of Pennsyl-
vania, ander date of 5th December, 1797, by the College of Physicians, of
this city, it is said : * The disease in question is essentially different from the
fevers that occar in this climate, and which originate from domestic caunses.
The difference perticularly regards the general progress of the symptoms
sad the mortality, as is evident upon a comparison of its history with that of

? Philad. Med. and Phys. J., iii. 278.
8 Remarks on the Y. F. in Ch: (8. C.) in the summer of 1888, Eclectic Journal, iv. 111.
3 Letter to Dr. Currie, in Facts by the Philadelphia College of Physicians, p. 82.
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the ordinary diseases of this city. A disease which resembles the fever of 1
1798, and of this year, in many important points, has long been known im
the West Indies and those parts of America situated between the tropics, s
and in seven or eight instances in which a similar disease has occurred in the &
United States in the course of this century, thére is good reason to believe g
that it was derived from those countries.’” £

In another publication, the College say: ‘ Look at the disease itself; 4
does any fever of our country assume such forms, or produce such effects?
Do our severest bilions fevers génerally terminate fatally in a few days? De
they steal on insensibly, infecting one person after another in a fantily, and
in a neighbourhood? Are they ever equally severe in seasons so oppodite
a8 1797 and 17987 Do not the rise, the symptoms, the progress, apd the
termination of this fatal disease, demonstrate that it is totally different from
anything we have been accustomed to ”* And in proof of this difference,
it is remarked that the characteristic symptoms of the disease in question are,
generally, a constant fever for about three days, which, in dangerous cases,
is followed by a cessation thereof, by a peculiar yellowness of the skin, and
in fatal cases by a vomiting of a dark coffee-ground matter® These and
other phenomena, appertaining to the yellow fever, seldom if ever present
themselves, either singly or similarly combined, even in the most malignant
form of the remittent fever of this couptry, as has been fully shown in a pre-
ceding chapter; while the disease from which they originate occasions a mor-
tality such as is common to pestilential diseases, and far exceedmg that of
ordinary seasons.

‘While some of our physicians are disposed, for the reason assigned, to re-
gard the yellow fever of this city as endowed with properties different from
those possessed by ordinary autumnal diseases, and as imported from the
West Indies, where a similar complaint often prevails, a reference to the
writings of Warren, Chisholm, Pym, and others, will show that kindred facts
have there been adduced in favour of the contagious character and foreign
origin of that fever, which, as it is alleged, differs essentially from the ordi-
nary febrile complaints of the country.

4. The ordinary autumnal fevers of this and other countries visited by the
yellow fever make their appearance, with more or less regularity, and follow
a similar course, nearly every year, while the other everywhere shows itself -
at intervals of greater or less duration, and, after assuming the sway more or
less effectually for a short time, and producing & distress and mortality pro-
portioned to the violence of the visitation, but always greater than that occa-
sioned by the other forms of fever, disappears -completely, and, in places
subject to those forms, gives way to them. During these periods of exemp-
tion from the yellow fever, the other febrile complaints, at the accustomed
time, show themselves as before, and prevail in their usual way, and to an
extent as well as with a character and result differing comparatively little in

-
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! See Rush on Fever of 1797, p. 68, for this document.
% Facts, &o., by College of Physicians, pp. 15, 16. 3 Ibid,, p. 17.
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different years. This irregularity of appearance is noted even in countries
where the yellow fever assumes the character of an endemic—in the West Indies,
or Vera Cruz, and in some of our southern States, or other similar localities.
Warren had practised several years at Barbadoes before he saw a case of the
disease in question, which, according to Hughes, did not make its appearance
there before 1691. It prevailed in 1713 (Chisholm, ii. 1¥7), in 1721 and
1724 (Warren, p. 4), leaving the intermediate years free. Since that time, the
island has often been exempted from the disease during a succession of seasons.
We are informed by Dr. Imray, that when the fever broke out in Dominiea
in 1888, it bad not been known to ‘prevail for seventeen years before. It
is affirmed by Morean de 8t. Méry,! and other writers, that the fever
was unknown in the French and other colonies till the year 1688, when it
sppeared in Martinique, and soon after in other parts of the West Indies.

If we open Desportes’s excellent work on the Diseases of St. Domingo,
we shall find that in the course of the fourteen years he resided at the Cape,
the place was free from the fever during five years. From 1788 to 1798, or
later, it does not seem to have prevailed in that island. The fever appeared at
Cayenne in 1763, ’64, and 1802. From that time till 1850 no cases occarred.
Pevers of a remittent malarious character alone were very prevalent.* Mar-
tinique was free from the disease in an epidemic form, during an interval
of ten years, 1827 to 1838. The epidemic of Grenada, described by
Chisholm, was the first that had visited that island for thirty-one years.
Georgetown (Demerara), suffered severely in 1793 ; next, in 1303 ; then in
1819. From that year to 1837 the disease did not show itself in the epidemic,
if, indeed, in any form.* In fact, there is scarcely any locality within the
tropics where the fever does not intermit during periods of greater or less
extent. From Humboldt (p. 756) we learn that such is the case also on
the coast of Mexico and South America. In the city of Vera Cruz, the
fever, now so prevalent, did not appear from 1776 to 1794 (p. 7156). Ullos,
ia his Vogage to South America (i. 41, Book I. Chap. V.), informs us that the
first appearance of the disease in South America was in 1729, when it de-
stroyed the largest part of the crews of the Guarda Costas at Santa Martha,
Aecording to the same anthority it first appeared at Guayaquil in 1740 (7.,
Pp- 140). From this period to 1842, it did not show itself.* In Brazil, the
disease prevailed in 1687-90. From that date we hear nothing of it in
that comntry until 1849-50, when it breke out and spread extemsively in
Pernambuco, Bahia, and more particularly in Rio Janeiro.* Peru, in some
parts of which periodic autumnal fevers are very common, was visited by
yellow fever, for the first time, in 1818. From that year till 1854 there was

3 Description de 8t. Domingue, i. 700.

8 Extrait du Rapt. Méd. sur I'Epidémic de Fiévre Jaune de la Guyane Francaise en
1850; Ann. Marit., viii. 1852, i. 163.

3 Frost, Med. Repos., pp. 12, 13; Blair, Some Account of the last Yellow Fever Epi-
demic of British Guiana, p. 28.

¢ Bee Rept. of N. O. Sanitary Commission for 1858, pp. 142, 289.

8 Penvell and Lallement, op. cit.
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an exemption from the disease. It then prevailed extensively at Lima and
Callao.*

* From 1817 to 1822, the city of New Orleans was free from the disease.
Since then, that city, as also Mobile, Pensacola, Natchez, and Charles-
ton, have experienced intervals of respite, during which the ordinary fevers
of summer and autumn did not cease to prevail with more or less severity.
In Charleston particularly, as we learn from Lining, Ramsay, Shecut, and
Simons, the intervals have been sometimes very long. The disease did not
appear from 1703 to 1728. There was also an intermission from 1739 to
1745. From 1748 to 1793, and from 1807 to 1817 we have no records of
the existence of the disease.* It did not prevail from 1830 to 1888 ; from
1839 to 1849, or from the latter year to 1853. Indeed, it has seldom, at
any epoch from 1699 to this day prevailed there in two successive years.
In Mobile, no yellow fever occurred, except sporadically,’ for eight years
previous to 1837. In Savannah, the fever did not prevail epidemically from
1820 to 1868. ' .

Without dwelling here on the results of observation to the same effect
in New York, Baltimore, and other cities of the middle States, it may
be mentioned that Philadelphia, which was settled in 1688, was not visited
by the yellow fover before 1699—that, from that period, forty years elapsed
before the next epidemic appedrance of the fever took place; and to say no-
thing of several intervals of comparatively short duration, the city remained
exempt from the ravages of this formidable disease from 1747 to 1763;
from the latter year to 1793; from 1805 to 1820, and from the last-men-
tioned year to 1853, without, however, ceasing in former times to be anna-
ally liable to bilious remitting, and other forms of the ordinary fevers of the
geason. When it broke out at Cadiz, in 1800, it had not been seen there
for thirty-six years; the last visitation being that mentioned by Lind as
having occurred in 1764.* The city again suffered in 1810, 1819, and
1820, but at no other period. Barcelona, which suffered so severely in
1821, had not been visited by it since 1803. It had not been seen at
Gibraltar for a century, at the time of its outbreak in 1804. TUntil the
latter year, the city of Leghorn had never suffered from the- yellow fever.
In the summer and autumn of that year, the disease prevailed there with
violence, but has not since made its appearance.

' A. Smith, Edinb. J., April, 1858, p. 186.

? Ramsay, Review of the Improvements, Progress, and State of Medicine in the 18th
centpry, p. 30; Shecut, p. 98; Simions, Rept., pp. 6, 7; Ib., Charleston, Med. Journ.,
vi. 779. '

3 Nott, New Orleans 